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MNOACHUTEJIbBHAS 3AIINCKA

Pabouass mporpamma cpennero oOmiero obpaszoBanust mo «Maremartuka: anredpa u
Hayajla MaTeMaTUYeCKOro aHajau3a, reoMeTpus» (06a30BbIii ypoBeHB) 00s3aTeNILHON Mpe-
MeTHOI oOnactu «Matemaruka u uHpopmatukay, naiee — Pabovas mporpamma, siBiseTcs
COCTaBHOM YaCThIO OCHOBHOW 00pa3oBaTeIbHON MPOrPaMMBI CPEIHEr0 00IIero 00pa3oBaHus
MyHUIIMTIATBEHOTO aBTOHOMHOTO 0011e00pa30BaTebHOTO yupexaeHus «Cpemnsas o0mieoo-
pasoBatenbHas mkona Nely Ha 2021-2022 ydeOHbIN Ol ¥ peain3yeT OCHOBHYIO €€ I1eIb:

Coz0anue obpazosamenvbHol Ccpedbl, CROCOOCMBYIOWel NOIYYEeHUID 00VUAIOWUMUCS
KayecmeenHo2o0 00pa308aHus, 60CNUMAHUI0 OYX08HO-HPABCMBEHHO20, 300P06020 Yello8eKd,
CNOCOOHO20 K CaMOpeanu3ayuul 8 YCio8Uusx cO8PEMEeHHOU HCUZHU.

Ilens PabOoueli mporpaMMel 0230BOr0 YPOBHS — 00ECIIEUEHNE BO3MOKHOCTH HCIIOJb-
30BaHUSl MAaTeMAaTHYECKUX 3HAHUM M YMEHUU B TOBCEIHEBHOW >XU3HU W BO3MOXKHOCTH
YCHENTHOTO MPOAOIKEHUS 00pa30BaHUs MO CIEIUATBLHOCTSIM, HE CBSI3aHHBIM C TTPUKJIATHBIM
HCIIOJIB30BaHUEM MAaTEMATHKH.

3amaun:
» 00ecneunTh MPOYHOE W CO3HATEIHHOE OBJIAJCHHE YYAIIUMUCS CHCTEMOW MaTeMaThde-

CKMX 3HAaHUU U YMGHHﬁ, HeO6XOIlI/IMBIX B IIOBCEIHEBHOM KU3HU B COBPCMCHHOM 06H_IeCTBe,
AOCTAaTOYHBIX LA U3YUCHUA CMCIKHBIX NUCHHUININH U IIPOAOJIZKCHUA O6pa3OBaHI/IH;

> (bOpMI/IpOBaHI/IC YMCHUS NPUMCHATH HOJYYCHHBIC 3HAHUA IJId PCHICHUSA MPAKTUYCCKHUX
3aa4, IMPOBOAUTDb AOKA3aTCJIIbHBIC PACCYKIACHUSA, JIOTHYCCKU 00OCHOBKIBATh BBIBOJABI AJIA
HN3Yy4YCHH HIKOJBbHBIX CCTCCTBCHHOHAYYHbBIX JHUCHUILJIMH Ha 0a3o0BOM YPOBHC.

HopmaTuBHO-IIpaBOBbIE JJOKYMEHTBI, HA OCHOBAHUH KOTOPBIX pa3padoTaHa mporpaMmma:

> denepanbHBI TOCYAapCTBEHHBIN 00pa30BaTeNbHBINA CTAaHAAPT CPEeIHETo 00mero o0-
pa3oBaHus yTBEPKACHHBIN MprKazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepanuu ot 17 masg 2012 roma Ne 413 «O06 yTBepKIeHUN U BBEACHUU B JielicTBHE (e-
JIEPATIBHOTO FOCYJapCTBEHHOIO0 00pa30BaTEIbHOrO CTaHAapTa CpeHero oouero oopaso-
BaHU» (¢ u3MeHeHus MU oT 29.12.2014 Ne 1645 «O BHeceHnn U3MEHEHUH B puka3 Mu-
HUCcTepcTBa oOpazoBaHus U Hayku Poccuiickoit denepanuu ot 17 mas 2012 roma Ne 413
«O0 yTBepkIeHNH (enepaTbHOr0 TOCYAapCTBEHHOTO OOpPa30BaTENbHOTO CTaHAApTa
cpenuero obmiero odpaszoBanus», ot 31.12.2015 Ne 1578 «O BHeceHUU U3MEHEHHI B (e-
JEpalibHBIN rocyIapcTBEHHBIA 00pa30BaTeIbHBIN CTaHAAPT CpelHero oobIiero oopa3ona-
HUs, YTBEPKJICHHBIH MpuKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit de-
neparuu ot 17 mas 2012 roga Ne 413», ot 29 utons 2017 roga Ne 613 «O BHeceHuu u3-
MEHEeHH! B (hefepanbHbIi TOCYIapCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT CPEIHEro 00-
miero o0Opa3oBaHUs, YTBEPKACHHBIA MpUKa3oM MuUHUCTEpPCTBA OOpa3oBaHUS U HAYKHU
Poccuiickoit @enepaunu ot 17 mast 2012 roga Ne 413);

> denepanbHbI 6a3UCHBIN y4eOHBIN IJIaH U IPUMEPHBIE yueOHbIE TIaHbI 0011e00pa3o-

BaTeNbHBIX yupexaeHuii P®D, yTBepxkaeHHBIN npukazom MwuHoOpazoanus Poccuu ot 09

mapta 2004r. Ne 1312. (¢ usmeHnenusimu 1 gononaHenusimu ot 20 aBrycta 2008, 30 aBrycra

2010r)
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> [Tpuka3z Munobpuayku Poccun ot 3 utons 2011 r. Ne1994 pasnen «basucHsriii yue6-
HBII IIJ1aH 7151 CpeiHero (TIOJTHOTO) 001Iero 00pa3oBaHMs»
» TlpumMepHOI OCHOBHOM 00pa30BaTEIBLHOM MPOrpaMMOil cpeaHero odiero oodpa-
30BaHMUsI, 0JI00pEeHHON (heepanbHbIM yueOHO-METOANUYECKIUM 00bEeIUHEHUEM 10
obmemy obpazoBanuto (mpotokoi ot 28 uroHs 2016 roma Ne 2/16-3);
»  denepanbHBIi TIepeueHb YICOHHKOB, PEKOMEHYEMBIX K HCIIOJIB30BAHUIO MIPU
peanu3any UMEKIIUX TOCYJAapCTBEHHYIO aKKpEeAMTaldi0 00pa3oBaTelbHBIX MPO-
rpaMM Ha4ajJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEero o0Imero oopa3oBaHUS
(yrBepxkneH npukazoMm Munllpocsemenuss PO ot 28.12.2018 r. Ne 345, ¢ usmene-
Husmu oT 08.05.2019 Ne 233, ot 22.11.2019 Ne 632, ot 20.05.2020r. Ne 254(c u3me-
HeHusiMu oT 23.12.2020r. Ne766)).
» YcraB MyHHIMTAIBHOTO aBTOHOMHOTO 00Ie00pa3oBaTeIbHOTO YUPEKICHUST
«Cpennss obmeodpazoBarenbHast mkoa Nely.,
»  OcHoBHas oOpa3zoBaTelibHasl IpoTpamMma CpeaHero oodmiero odpasoBanus My-
HUIUTIATHFHOTO aBTOHOMHOTO 00IIe00pa3oBaTeIbHOTO yupexkaeHus: «Cpemnsis o0-
nieoopaszoBatenbHas mwkoia Nely roposna Koranbsima.
» Tlonoxenue o pabodeil mporpamMme yu4eOHOTO MpeaMeTa, YTBEPKACHHOE TIPUKa-
3om aupekropa MAOY COII Nel ot 31.12.2015r. Ne 711.

IIporpamma nmo maTteMaTuke Ha 6230BOM YPOBHeE MpeHA3HAYEHA I 00yJarONX-
Csl CPEIHEH IIKOJIbI, HE MCIIBITHIBABIINX CEPHE3HBIX 3aTPYJHEHUN Ha MPEABIAYIIEM YPOBHE
00y4eHU .

Pabouast mporpamMmma KOHKPETU3HPYET COACpPKAHUE MPEAMETHBIX TeM 00pa30oBaTeIbHO-
ro CTaHJAapTa [0 MaTeMaTUKe JJIs KaXJ0ro Kijacca, ONpeessseT IPUMEPHOE paclpeeieHe
y4eOHBIX 4acoB M0 pa3jenaM Kypca.

Pabouas nporpamMma siBiIsieTCsl MaTepraioM, Ha KOTOPOM BO3MOXKHO JOCTIH)KEHUE 00pa-
30BaTEJIbHBIX 11eJIell U BBIXOJ Ha IJIaHUpyeMble 00pa3oBaTeIbHbIE PE3yJIbTaThl B 3aBUCUMO-
CTH OT ypoBHA mnpemnonaaBanus. Comepxanue paboyeil mporpaMMbl 0OECIIEYUBAET BO3MOXK-
HOCTb KOPPEKTHPOBKHM 3THX IPOrpaMM YUYUTEIEM B 3aBUCHUMOCTH OT COCTaBa ydyallUuxcs U
xoia obpa3oBarenbHOro mnpouecca. KoppekrupoBka MOXeT 3aTparuBaTh OCHOBHBIE KOMIIO-
HEHTBI COJEp)KaHus MPOrpaMM, T€MIA U MOCIEJOBATEIbHOCTH M3Y4EHHUsl Y4eOHOro cojep-
YKaHMS, HO HE IeNiel n3ydeHns yaeOHOro MaTepuaa, Ipy 3TOM 00ecTIeuynBaTh 00s13aTeNbHBIN
MUHHMYM COJEpKaHHsl OCHOBHOM 0Opa3oBaTeNbHON NpOrpamMMbl, yCTaHOBJIEHHBIN (ene-
paNbHBIM KOMIIOHEHTOM I'OCYAAPCTBEHHOTO CTaHAapTa 110 MaTEMaTHKE.

PaGouas mporpaMma SIBISE€TCSI OPUCHTHPOM JJIsI COCTABJICHHUS YYHTEIEM KaJIeHIapHO-
TEMAaTUYECKOTO IJIaHA WU3YyYEHHUS IMPOTPAMMHOIO MaTepuajia W 3aJaeT TOJBKO NMPHUMEPHYI0
MOCJIEIOBATENIbHOCTh M3YUYEHUsI MaTepualia U pacrpeseneHus ero no kiaccam. OnHa omnpeze-
JIsileT MHBApUAHTHYIO (00s3aTeIbHYI0) YacTh yUeOHOTO Kypca, 3a MpeaeaMil KOTOPOTo OCTa-
€TCsI BO3MOXXHOCTh aBTOPCKOT'O BhIOOpa BapHAaTUBHOM COCTABJISIONICH colepkaHus o0pa3o-
BaHus. [Ipu 3TOM, y4UTEIh MOMKET TPEIOKUTH 000CHOBAHHBIA COOCTBEHHBIN MOIXO]l B
JacTH CTPYKTYpUPOBAHUS y4eOHOTO MaTepuasa, OnpeeieHus MOCae0BaTEIbHOCTH U3yde-
HUS 9TOTO MaTepuaja corjiacHo BeiOpanHomy YMK, a Taxke myrtedt popMupoBaHuUs CHCTE-
MBI 3HAaHUW, YMEHHUH U CITIOCOOOB JCSATEIIBHOCTH, Pa3BUTHS U COLMATN3AINN YIAIIUXCS, OTIH-
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pasicb Ha ypoBeHb 00ydaeMocTH W 00y4eHHOCTH Kiacca. TakuM oOpazom, mpu pa3padoTKe
KaJICHIapHO-TEMaTHIECKOTO IJIaHa JIOITYCKaeTCs:

» pacuIMpeHue NepedHs AUIAKTHYECKUX €JIMHHI] B TpeleaxX, perTaMeHTHPOBAHHBIX
MaKCUMAaJIbHOM ay/IMTOPHON HArpy3Koi 00y4aroluxcsi, ¥ Ipyu YCIOBUH COOIIOACHUS IPEEeM-
CTBEHHOCTH C 00f3aTeJIbHBHIMU MHUHUMYMaMHU COIpENeTbHBIX CTyneHed oOpa3zoBaHus (I0-
MOJIHUTEJIbHBIE BO3MOYKHBIE TEMbI B IPOTPaMME MPOIUCAHBI KYPCUBOM);

» KOHKPETH3aIus U JIeTaTu3alus TUAAKTHICCKUX STUHUIL;

» OmpeJelieHue JIOTUYECKH CBS3aHHOTO M IEJarorn4eckd OOOCHOBAHHOTO IOPSIKA
U3Yy4YEHUs MaTepuaa.

Tem cambiM pa60qaﬂ mporpamMma COHeﬁCTByeT COXpPAHCHUIO CAUHOI'O O6pa3OBaTeJ'II>HO-
To MpOCTpaHCTBA, HC CKOBbLIBAA TBOp‘IeCKOfI HMHHUIIUATHUBBI y‘IHTeHeﬁ, npeaoCTaBJIsACT HMIMPO-
KHC BO3MOKHOCTHU IJIA pCAJIM3allU PA3JIMIHBIX ITOAXO0A0B K ITIOCTPOCHUTIO y‘le6HOFO Kypca.

Crpykrypa Paboueli nporpaMMsl:

Paboudas mporpamma COIEPKHUT CIECAYIONINAE Pa3/ICIbL:

ITossicuuTenpHAas 3amucKa.

OO6mras xapakTepUCTHKA YICOHOTO MpeIMETa.

Omnucanne MecTa yueOHOTO TIpeAMeTa B y4eOHOM IJIaHe.

[{eHHOCTHBIE OPUEHTHUPHI COJIEPIKAHUS YIeOHOTO TIpeIMeTa.

[Tnanupyembie pe3yabTaThl 00y4eHHUSI U OCBOEHHUS Kypca MaTeMaTHKU OCHOBHOT'O
oO1ero o6pa3oBaHus.

CopepxaHue ydeOHOTO MaTepHalia mo Kiaccam.

Temarnueckoe TTaHUPOBAHUE C OIIPEICTICHUEM OCHOBHBIX BHJIOB YUE€OHOU JIesATEh-
HOCTH.

Onucanne yueOHO-METOIUUECKOTO M MaTepHaTbHO-TEXHUUECKOTo o0ecreueHus Pa-
6ouel mporpamMMmBl.

[Tpunoxenns. KanengapHo-TeMaTH4eCKUE TIJIAHBI.

YV WV VV VVVVY

Bxuiayg yueOHOro npeaMera B 001ee 00pa3soBaHue

Marematuka sIBJISE€TCS OAHUM U3 OCHOBHBIX, CHCTEMOOOPA3YIOIIUX MIPEIMETOB ILIKOIb-
HOro 0oOpa3oBanus. Takoe MECTO MaTEMAaTHKHU CPEIU IIKOJBHBIX MPEAMETOB 00YCIOBINBAET
U e€ 0coOyI0 pOJIb C TOYKH 3PEHHUSI BCECTOPOHHETO Pa3BUTHS JIMYHOCTH ydammuxcsa. Ha co-
BPEMEHHOM 3Tane o0IIeCTBEHHOI0 pa3BUTHUs [VIABHOM 3aaaueil, crosiueil nepes nejaroramu,
SIBJISIETCSL BCECTOPOHHEE COJIEHCTBUE CTAaHOBJIEHHWIO U PA3BUTHIO YEJIOBEUECKON MHIMBHIY-
anpHOCTH. OOBEKTOM MPHUCTATHFHOTO BHUMAHUS TPU ATOM SBISIETCS Pa3BUBAIOLIASICS JINY-
HOCTb C €€ BHYTPEHHUM MHPOM, HHTEPECAMHU, TOTPEOHOCTSIMH, TBOPUECKUMHU BO3MOKHOCTSI-
mu. Pa3Butue oOuiero oOpazoBaHMs HAIllPaBJIEHO HA pealu3allio HAlMOHAIBLHOW 00pa3oBa-
TEJNbHOW MHMIMATUBHI «Harra HoBas mikonay», kotopas chopMyirpoBaga OCHOBHOE Tpebo-
BaHUe rocynapctBa mkoie: «lllkompHOE 00ydeHHEe NOMKHO OBITH MOCTPOEHO TaK, YTOOBI
BBIIIYCKHUKU MOIJIM CaMOCTOSITEIBHO CTABUTh U JIOCTUTaTh CEPbE3HBIX LIEIEH, YMEIIO pearu-
poBaTh Ha Pa3HbIE )KMU3HEHHBIE CUTYyallMW», T.€. BBIJBUIAETCS 3ajada pPa3BUTHUS B YEJIOBEKE
crocoOHOCTEH MpeooeBaTh BO3HUKAIOUINE MPOOJIEMBI, IMpenjaraTh WX HECTaHIapTHBIC
peleHus, 1efCTBOBAaTh NPOAYKTUBHO € OIIOPOM Ha CBOM 00pa30BaTeNbHbIM MOTEHIUAIL.
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Tax B KauecTBe INIaBHBIX TPeOOBaHUM, MPEABABISEMBIX K COACP)KAHUIO M OCYILECTBIIE-
HUIO y4eOHOTO MpoIecca, K pe3ynbrataM o0ydeHus], yJaluecss U POAUTETH BBIABUTAIOT pa3-
BUTUE WHTEJUIEKTa, KOMMYHUKATUBHOW KOMIIETEHLIMM, TBOPYECKOro MblluleHHs. [loaTomy
pa3BUTHE MHUIMATUBBI, CAMOCTOSITEIIBHOCTH MBIIIJICHUS, TBOPUYECKUX Hayal IIKOJBHUKOB
CTaJI0 MEePBEUILIEH 3a0a4eH IIKOJIbI, KKIO0TO YUUTEIIA.

EcTtecTBeHHO, UTO HA MEPBBIN IJIaH BBIABUTACTCS MpoOIeMa 00ecTieueHrsT HOBBIX TO/I-
XOJIOB K OpPraHM3aIuy TpoIecca 00yueHus: BOOOIIe U MAaTEMATUKE B YACTHOCTH, aKI[CHTHI B
KOTOPOM JIOJKHBI OBITh CMEIIIEHBI ¢ TIPOCTON TPAHCISALNK 3HAHUN Ha BKIIFOUCHHUE YYaIIHXCsI
B aKTHUBHYIO ITO3HABATEIbHYIO JIEATEIBHOCTD.

MaremaTtruka B 3TOM ILJIaHE 06ﬂaz[aeT HCKIIIOYHUTCIIBHBIMH BO3MOXKHOCTAMHU, 4YTO 06y-
CJIaBJIMBACTCA CHCHH(bHKOﬁ MAaTEMAaTU4YCCKOro MbBIIUJICHHW, KOTOPOC COACPIKUT MOH.IHI:-Iﬁ Huc-
CIICIOBATEIILCKMM IIOTEeHLMal. B mponecce M3y4YCHUA MATCMATHUKU (bOpMI/Ip}II-OTCSI Ka4dc-
CTBCHHBIC XAPAKTCPUCTHUKH JIMYHOCTHU! CITOCOOHOCTH K CaMOIIO3HAHUIO, TOYHOCTb U apry-
MCHTHUPOBAHHOCTH paCCY)K,HeHHﬁ, CaMOCTOATCIIbHOCTb U KPUTUYHOCTh MBIIIJICHHA, €0 OpU-
TMHaJIbHOCTb, OCO3HAaHHOCTb BLI60pa, OTBCTCTBCHHOCTD 3a PE3YyJIbTAThI, CTPCMIICHHUC K IIPC-
OJOJICHUIO MHTCJIJICKTYAJIbHBIX pr,HHOCTCﬁ, HHTCPCC K ooitee FJ'IY6OKOMy, HCCJICcaA0BaTClb-
CKOMY IIO3HAHHIO OKPYKAIICTOo MHUpaA.

CeroaHs HUKOMY HE€ HaJ0 JOKa3blBaTh, YTO MaTeMaTHueckoe oOpa3oBaHue Oiaro, Ha
KOTOPOE MMEET MPaBO KaXIbIi YETIOBEK. YPOBEHb Pa3BUTHA 00mIecTBa TpeOyeT OOJBIIOro
KOJINYECTBA CIIEUATMCTOB, UCTIONB3YIOMNX MaTeMaTHYECKHe 3HAHUS B CBOEH mpodeccuo-
HaJIbHOM AesTenbHOCTH. Jla M KaXKIbli YeJIOBEK B KAaKOM-TO Mepe 3HAeT ATOT MpeIMeT U HC-
MOJIB3YET €€ B CBOEH MOBCEIHEBHOM €SI TEIBHOCTH.

B nocnegnue roasl HaMeTUIach YCTOMYMBAsI TEHICHIIUS IPOHUKHOBEHUS MaTeMaTHue-
CKHX METOJIOB B TaKH€ HAyKH KaK UCTOpPHsS, (UIOJOTHUSI, HE TOBOPS YXKE O JUHTBHCTHUKE U
ncuxoioruu. [1oaToMy Kpyr Juil, KOTOpble B CBOEH Mocienyrouieil npodeccuoHaibHOM aesi-
TEJIbHOCTH, BO3MOXKHO, OYAYT MPUMEHITh MAaTEMATHKY, PACIIUPSETCS.

Hama cucrema 06pa3OBaHI/I}I YCTPOCHA TaK, 4YTO JJII MHOI'MX IIKOJIa HACT CAWMHCTBCH-
HYIO B ’)KM3HHU BO3MOKHOCTb «HpI/IO6H_II/ITI:C$I K MaTeMaTHYeCKOM KYJIbTYpPEC, OBJIAJACTh LICHHO-
CTAMH, 3aKJIFOYCHHBIMHU B MAaTCMATHUKEC)).

Takum 00pa3om, MaTeMaTUKa B IIKOJIE 3aHUMAET OJHO M3 BAKHBIX MECT HE CIy4aiHO.
DT0 O4eHb yOOHBIN MpEeAMET AJI Pa3BUTUSL UHTEIUIEKTYalbHBIX TBOPYECKUX CIIOCOOHOCTEM
peodsT. DTOMY CIOCOOCTBYET JIOTUYECKOE CTPOEHHUE Kypca, YeTKas CUCTeMa YIPaKHEHUN JUIs
3aKpeIUICHUs] TOJYyYEHHBIX 3HAaHUU, aOCTPAKTHBIA S3bIK MaTeMaTHKu. Bce 31O mo3Bosiser
dopMHupOBaTh y pedsT Takue KauecTBa KaK MPeANPHIMYUBOCTD, CIIOCOOHOCTH OBICTPO OpH-
E€HTUPOBATHCA B CIOKHBIX CUTYalUsX, 0€30IMO0UYHO MPUHUMATh HEMIPOCThIE PEIIeHus, CII0-
BOM, paboTaTh TBOpueckd. Bce 9TH kadecTBa OYeHb HEOOXOIUMBI JIJIsl TBOPUECKON JTHYHO-
CTH.

[Iporpamma cocTaBieHa B COOTBETCTBUU C TpeOOBaHUAMU (eaepaTIbHOTO KOMIIOHEHTA
rOCy/IapCTBEHHOT 0 CTaHAapTa 001Iero 00pa3oBaHus;

AnreOpa ¥ Havajna maTeMaTHuecKoro aHaiu3a. [Iporpammel 00111€00pa3oBaTEIbHBIX
yupexxnennid. 10-11 xmaccer / coctaButens - T. A. BypmuctpoBa. — M.: IlpocsemnieHue,
2018;
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I'eometpusi. Coopuuk pabounx nmporpamm. 10—11 kmaccsl / coctaBurens - T. A. byp-
muctpoBa. — M.: [Ipocseenue, 2015.

Hacrosimas PaGouas nporpamma opueHTHpOBaHa HA UCTIOJIB30BaHNE YUEOHUKOB:

» Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYECKOTO aHAIM3a U TeoMeTpus. Anredpa u
Hauajlla MaTremarudeckoro anamuza. 10 kmacc.: y4ed. s oOmieoOpa3oBar.
opranu3aiuii: 6a3oBbeiii u ynryon. yposau / C.M. Huxonsckuii, M.K.Iloramos, H.H.
PemietnukoB, A.B. llleBkun.— M.: IIpocsemenue, 2020;

» Maremaruka: anredpa ¥ Hadaja MaTeMaTHYECKOTO aHAIHM3a U TeoMeTpusi. Anredpa u
Hauaja Maremarhdeckoro aHamms3a. 11 kmacc.: yweb. mns  oOmieoOpas3oBar.
opranu3aiuii: 6a3oBeiii u ynryon. yposau / C.M. Huxonsckuii, M.K.Iloramos, H.H.
Pemietnukos, A.B. llleBkun.— M.: IIpocsemenue, 2021;

» Maremaruka: anreOpa v Hadajga MaTeMaTUYECKOTO aHaimmu3a U reometpus. ['eomerpus.
10-11 xmaccer: y4eb. mist 001eoopa3oBar. opraHu3anuii: 0a30BbIi U YIIIyOJl. ypOBHU /
B.®. byry3os, B.B.Ilpaconos; nox pea. B.A. CagoBuuuero. — M.: IIpocseuieHue,
2020.

ObocHOBaHUE BBIOOpA MPOTPAMMBEI.

B cootBercTBUu ¢ npuHsaToi KoHueniuen pa3BUTHS MaTeMaTHYeCcKOro 00pa3oBaHUs B
Poccuiickoit denepannn, MareMaTH4eckoe 0Opa30BaHUE PEIAET, B YACTHOCTH, CIEAYIOIIUE
KJTFOUEBBIC 33/1a4H:

— «IpefOoCTaBIATh KaXIOMY OOydYaroIIeMyCs BO3MOXHOCTb  JTOCTHXKEHHS  YPOBHS
MaTeMaTHYEeCKUX 3HAHHM, HEOOXOAUMOTO I JalbHEeHIIel yCenHOM KU3HU B O0IIECTBEY;
— «obecrnieynBaTh HEOOXOAMMOE CTPAHE YMCIIO BBIMYCKHUKOB, MaTeMAaTHYECKas TIOJrOTOBKA
KOTOPBIX J0CTAaTOYHA JJIsi MPOJOJKEHHUSI 00pa30BaHUs B PA3IMYHBIX HAMPABICHUSX U AJIA
NPAKTUYECKOW JIeATeTbHOCTH, BKJIIOYas MpernojaBaHue MaTEeMaTUKH, MaTeMaTUYecKHue
UcclieIoBaHus, paboTy B chepe nHPOPMAITMOHHBIX TEXHOJIOTHHA U AP.»;

— «B OCHOBHOM 00IIeM u cpemHeM ob0mieM o0pa3oBaHUU HEOOXOAMMO TPETyCMOTPEThH
MOJIFOTOBKY 00YYalolMXCsl B COOTBETCTBUH C UX 3alPOCAMH K YPOBHIO MTOATOTOBKH B cepe
MaTeMaTH4YEeCKOT0 00pa30BaHUM.

Jlyist perieHust TOCTABIICHHBIX 3a/1a4 BEIOOP IPOrpaMM 00ECTICUHBACT MPEEMCTBEHHOCTh
MEXI1y YPOBHSIMU 00pa30BaHUsI, YTO 0OECIIEUNBAET HEMIPEPHIBHOCTh MAaTEMATHUYECKOT0 00pa-
3oBanusi B MAOY COII Nel. B mporpaMmme yCTaHOBJIEHA ONTHUMAalbHAasl MOCIEI0BATEIb-
HOCTh U3YYCHHS TEM U Pa3/Ie]IOB y4eOHOTO MPEJIMETa C yUeTOM MEXIPEIMETHBIX U BHYTPH-
MPEIMETHBIX CBS3€H, JJOTUKH y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaronux-
csl, JaeT LEeJIbHOE U MOJIHOE MPEACTABICHHE O IKOJIBHOM Kypce aireOpbl U Havajla aHalu3a,
Kypca CTepeOMETPHUH.

CornacHo yuyeOHOMY IIIaHy, IpOrpaMMa OpUEHTHpOBaHa Ha o0yueHue aereid 15-17 nmer
U COCTaBJIicHa C y4€TOM HMX BO3pPAcTHBIX ocoOeHHocTel. [Ipu opraHu3anuu ydeOHOTrO Mpo-
1[ecca y4TeHa Takas IMCHXOJOrHYeckas 0COOCHHOCTh JaHHOI'O BO3pAacTa, KaK CKIOHHOCTh K
CIIOpaM M BO3PakKEHUSM, 0COOEHHOCTBIO MX MBIIUIEHHUS SIBIAETCS €r0 KPUTUYHOCTD. Y peOsT
BBIPAKCHO CBOE MHEHHE, KOTOPOE OHM CTaparoTCs JCMOHCTPUPOBATH KaKk MOXKHO Yalle, 3a-
SIBJISISA O ceOe.

OTOT BO3pacT OJaronpusaTeH AJ1 TBOPUECKOTO Pa3BUTHUS. YYaIMMCS HPABUTCS pEIIATh
IpoOJIeMHbIE CUTYallMH, HAXOAUTh CXO/CTBA U Pa3INuHs, ONPENEISITh IPUUUHY U CIIEACTBHE,
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caMOMy pemiaTh MpoOJeMy, y4acTBOBAaTh B JAWCKYCCHH, OTCTaMBaTh M JIOKA3bIBaTh CBOIO
IpaBoTY.

K 0CHOBHBIM KOHUENTYAJbHBIM MOJIOKEHUSIM JTaHHOW MPOTPaMMBbI MOXKHO OTHECTH
cienyrouiee:

» MaTeMaTudeckoe oOpa3oBaHHE HEOOXOJMMO sl BCEX MIKOJbHHUKOB HE3aBHUCHMO OT
YpOBHS O0Oy4YEeHUS;

» 0a3oBas u ypoBHeBas AudepeHnuanusi 00ydeHus 0 KHa 00ecIeunBaTh rapMOHUY-
HOE€ COYeTaHue B 00y4eHUH UHTEPECOB JIMYHOCTU U OOIIECTBA;

» TporpaMMa OpPHEHTHUPOBaHA Ha YCBOEHHWE 00s3aTeIbHOr0 MUHUMyMa MaTeMaTh4e-
CKOro 00pa3oBaHMsl, MO3BOJIAET padoTaTh 0€3 NEPErpy30K B KJIACCe € I€TbMU Pa3HOI0
ypOBHS 00Y4YEeHHS 1 UHTEpEca K MaTEMaTHKE;

» B OCHOBE IMOCTPOCHUS MPOTPaMMBbI JIKAT MPUHIIUIBI €IMHCTBA, MPEEMCTBEHHOCTH,
BapHATUBHOCTH, BBIJCIICHUS MOHATHIHOTO SApa, NEATEIbHOCTHOTO MOAX0/a, CUCTEM-
HOCTH.

Oco6oe BHUMaHHE yAEseTCsl M03HABATEIbHON aKTUBHOCTH YYalUXcs, UX MOTUBHUPO-
BAaHHOCTHU K CaMOCTOATENbHON yueOHOM paboTe. D10 mpeanonaraer 6os1ee MUPOKOE UCIOIb-
30BaHUE HETPAJULUOHHBIX ()OPM YPOKOB, B T. U. METOAMKH JI€IOBBIX U POJIEBBIX UIp, MPO-
OJIEMHBIX JUCKYCCUH, MEKIIPEIMETHBIX HHTETPUPOBAHHBIX YPOKOB U T. [I.

B ocHOBY opranm3zannu o0pa3oBaTejJbHOr0 MpoLecca MOJ0XKEHb! CIeIyIoIne Mo/-
XOJIbl ¥ TEXHOJIOTHH:
v’ CHCTEMHO-JIEATEILHOCTHBIH MOIXOI;
v/ TEXHOJIOTHH IMOJHOTO YCBOEHHMS; TEXHOJIOTUH O0YYCHHUSI Ha OCHOBE PEIICHHS 33/1a; TeX-
HOJIOTMM OOy4Y€HHUs] Ha OCHOBE CXEMAaTUYHBIX U 3HAKOBBIX MOJEJNeH; 3aJayHasi TEXHOJIOTHUs
(BBeeHUE 3a7jau € KU3HEHHO-IPAKTUYECKUM COJEepKaHUEM B 00pa30BaTeNIbHBIN MpoLEecc);
TEXHOJIOrusl npobiieMHoro odyuenus (aBropsl A. M. Martrowmkun, U. . Jlenep, M. U. Ma-
XMYTOB);
v/ TexXHOJOTHs pa3BuBaromiero ooyuenus (aBrop JI. B. 3aHKOB); TEXHOIOTHS IBPUCTHIECKO-
ro o0y4YeHUs; «3aJa4HbIi T0X0/; KOMIETEHTHOCTHBII MOIXO;
v’ TEXHOJIOTHSI TBOPYECKOTO O0YUCHUSI.

JlaHHbIE TEXHOJIOTUN 00yYEHUS] MaTEMaTHKE
» BOBJICKAIOT Ka)KJJOTO YUYEHUKA B MPOIIECC CaMO - M COYIPABICHHS CBOUM Pa3BUTHEM;
» CIOCOOCTBYET PACKPEIONICHUIO B KaKJOM YYEHUKE TBOPYECKOTO IMOTEHIMajda U pa3BH-
THIO €T0 MOTPeOHOCTEN M COCOOHOCTEH B MPeoOpa30BaHUU OKPYKAIOLIEH AeHCTBUTEIBHO-
CTH U CaMoro ceO0s;
» TpoOyXKIaeT AeATeNbHOE Ha4yallo, MPOHU3bIBaioee Bce (OpMbI pabOTHI C JE€THMH, KOTO-
poe MO3BOJISIET CTPOUTH 00pa30BaTENbHBIN MPOIlecC HE Ha MACCUBHO - COJEPIKATEIbHONW HO-
Te, a B (hopMe uanora U TBOPUECKH KaK JUIS YUUTETs, TaK U JJIs1 yICHHUKA.

DopMbl OpraHu3aluu V‘Ie6HOFO nponeccca:
HHAUBUAYAJIbHBIC, I'PYIIIOBBIC, THAUBUAYAJIIbHO-TPYIIIIOBLIC, ITAPHLIC, KOJUICKTHUBHLIC, (prH-
TaJIBHBIC, KJIACCHBIC U BHCKJIACCHBIC.

KOHKDCTHBIG d)ODMBI OpraHu3almu O6V‘ICHI/I$I 110 BEAYIIIMM LICJISAM .
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dopmMupoBaHHE 3HAHUU: TPYIIOBas padbora 1Mo mpodieme; mpoOIeMHas! JICKIUs, KOH-
dbepenmms.

dopMupoBaHHE YMEHUI U HABBIKOB: IPAKTUKYM, JIeJIOBask UTpa, TPCHUHT. 3aKpeIICHHE
U CUCTeMaTH3alusl 3HaHWI: CEMUHApP, COPCBHOBAHUSI.

[TpoBepka 3HaHWUIA: KOHTPOJIBHAST Pab0Ta, caMoCTOsTENbHAsT paboTa, MpOBEpOYHas pa-
0oTa, 3a4eT.

Turbl ypOKOB:
YPOK MTOCTAaHOBKH M pelIeHus] y4eOHOM 3a/1auM; YPOK OTKPBITHS HOBOT'O 3HAHMUS,
YPOK IPUMEHEHUS 3HAHUN U YMEHU;
YpOK 0000IICHNS U CUCTEMATU3AlUN 3HAHWIA, YPOK IMPOBEPKU M KOPPEKIIUU 3HAHUU U yMe-
HUI; KOMOMHUPOBAHHBIN YPOK;
YPOK — JIEKLIMSI YPOK — CEMUHAP YPOK — 3a4eT

YPOK — IIPAaKTUKYM

MeTtoabl O0YUEHHS:

Mertoza 00yueHus — ynopsiIoueHHasi 1eaTeIbHOCTDb MeJarora U y4auerocs, HarmpanJjieH-
Has JOCTM)KCHUE MOCTaBICHHOM IIEHM — CIOCO0 MOCTHXKEHUs 1enu. MeToa oOydeHue oTpa-
KaeT 0ObEKTUBHBIC 3aKOHOMEPHOCTH, 11€JIH, COACP)KaHNUE, IPUHIIUIIBI, (POPMBI OO yUCHHS.

OI[I/IH N TOT XKC MCTO/ O6y‘IeHI/ISI MOJKET OBITh OXAapAaKTCPU30BaH C IMO3HULHUHU PA3JINYHBIX
IIPU3HAKOB (ypOBHSI MMO3HABATEILHOU ACATCIIbHOCTH, JIOTUYCCKUX MCTOA0OB ITO3HAHUA, DMIIH-
PHAUYCCKHUX MCTOAOB ITO3HAHUS U T.Z[.)

BriiensroT Tpu KpyInHbI€ IPYIIIBI METOAOB:

» METO/Ibl OPraHHU3aIiK U OCYIIECTBICHHS YaeOHO-TI03HABATEIBHOM AESTELHOCTH;
» METO/Ibl CTAMYJIMPOBAHUS U MOTHBAIIMH Y4eOHO-TIO3HABATEIILHOMN A€ TEILHOCTH;
» METO/IbI KOHTPOJISL U CAMOKOHTPOJIS y4eOHO-[103HABATEIBHOM JEATEIBHOCTH.

B crpykTypy MeTona BXOAAT: METOJ IPENOAaBaHus (AEATEIbHOCTh YUUTENs1) U METOA
y4eHHUs (AEeSITENIbHOCTh YUEHUKA)

C ToukM 3peHMs y4yeOHO-IIO3HABATEIbHOM JEATEIBHOCTH Y4YallMXCs MO OBJIAJIECHUIO
y4e€OHBIM MAaTEpUAJIOM:

»  00BACHUTEIBHO-UILIIOCTPATUBHBIN (paccKas, JeKuus, o0bicHeH e, padora ¢ yueo-
HUKOM, JIEMOHCTpAaLUs KapTUH, KUHO(DUIBMOB, TPE3EHTAIIHI)

»  PenpoAyKTHBHEIH (BOCIIPOU3BEICHUE 3HAHUIM, IEITEIBLHOCTD 110 aJITOPUTMY);

»  TPOOJIEMHOE U3II0KEHUE;

»  4aCTUYHO-TIOMCKOBBIM, UK SBPUCTHYECKH;

»  HCCIeNoBaTeNbCKUi (pEleHre MO3HABATEIbHON 3aa4yi, ¢ MOA00pOM HEOOXOu-
MBIX METOJIOB TIO3HAHUS)

Jlnst nocTuKeHus 1esield yYuTeNnb caM BbIOUpaeT y4eOHUKH, METOJAMYECKOE COMPOBOXK-
JIEHUE, TEXHOJIOTUH, CITIOCOOBI U METOJIbI OOyUEHUSI, BUJILI KOHTPOJIS, & TAKKE KOMIIBIOTEPHOE
oOecrieyeHne ypoka.

Cpok peanuzammu Paboueii nporpammbl: 2021-2022 yueOHBIN roa

PernamMenT npas ¥ 00s13aHHOCTEN VYACTHUKOB 00PA30BATEILHOIO IIPOLIECCa
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Cobmronenne mpaB U 003aHHOCTEN YYaCTHUKOB 00pa30BaTENbHOTO MPOLIECCa SIBIISETCS
HEO0OXOIMMBIM YCIIOBUEM peanu3aluu 1eieil o0pa3oBaHusl.

Yuawuecs umerom npaso: Ha BHIOOpP YPOBHS W3YYEHHS MATEeMAaTHKH;, HA YECTHYIO U
00BEKTHUBHYIO OLIEHKY pe3yJbTaTOB 00pa30BaTEIbHON NEATENBHOCTH; Ha o0ecrieueHrne y4ueo-
HBIMH TIOCOOMSIMH U APYTHUMH CPEJICTBAMU 00YUYEHUS; HAa pa3IuYHbIe BUJIbI BHEYUYEeOHOM es-
TEJIBbHOCTH; Ha JOTOJHUTEIbHBIE 3aHATHS, TICUXO0JIOr0-M1€JarOTUYECKYI0 TOMOIIIb.

Yuawuecs o6s3aner Beinonuats [IpaBuna nns yyammxcs; coOM01aTh Y CTaB MIKOJIbI.

Pooumenu umerom npaeo: Ha nHGOPMUPOBAHUE O CYHIECTBYIOUINX Y4eOHBIX MPOrpaM-
Max W UX COAEp)KaHWHU; HA MHPOPMHPOBAHHE O PE3YIbTAaTaxX BBIMIOJHEHHS Y4eOHOH Mpo-
rpaMMbl; Ha y4acTue€ B OINpPENeIeHUH MHIUBUAYAIbHON 00pa3oBaTeIbHON NMPOTpaMMBbl AJis
CBOEro peOeHKa; Ha KOHCYJIbTAaTUBHYIO MOMOIIb; Ha ale/UBILMI0O B ClIydyae HEcOIjacHus C
OLIEHKOH 00pa30BaTeNbHBIX JOCTIKEHUHN peOeHKa.

Pooumenu 06s3anel co3aath ycIoBuUs, HEOOXOAUMBIE JUISI YCIICTTHON 00pa30BaTENbHON
NEITEIbHOCTH JIETEM.

Yyumenv umeem npaso: Ha BHIOOp y4eOHBIX MTOCOOMH; Ha MH()OPMAITMOHHOE U METO U~
yecKoe oOecreueHne; Ha BHIOOP 00pa3oBaTENbHBIX TEXHOJIOTHI; Ha MPUMEHEHUE CAHKIIUN
NPU HEBBITIOJHCHUH YYaIIUMHUCS CBOHMX OOS3aHHOCTEH, HE MPOTUBOPEYAIINX OCHOBHBIM
NPUHIIAIIAM U METOJIaM IeJarOTMKU U TICUXOJIOTHH, Y CTaBY IIKOJIBI.

Yyumenv 06sa3an: co3nath yciaoBUs, TapaHTHUPYIOIIKE BO3MOKHOCTH YCIIEIIHON o0Opa-
30BaTEILHOM JI€SITEIBHOCTH BCEM YUaIIUMCS.

OBIIASA XAPAKTEPUCTHKA YYEBHOI'O IIPEJIMETA

denepanpHBIi TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPTa OCHOBHOTO CPEIHETO
00pa30BaHUsI OPUCHTUPOBAH HE TOJILKO Ha 3HAHHEBBIW, HO B TICPBYIO OYEPEib HA JesITeNIb-
HOCTHBIH KOMIIOHEHT 00pa30BaHMs, YTO TO3BOJISCT MOBBICUTH MOTHBAIMIO OOYYCHHUS, B
HanOOJIBIIICH CTETICHH PeaJTu30BaTh CIOCOOHOCTH, BO3MOXHOCTH, MMOTPEOHOCTH U MHTEPECHI
pebenka. OH HaMpaBIJICH Ha pean3aliio CIEIYIOUMX OCHOBHBIX IEeH:
» (opmupoBaHHE IEIOCTHOTO IMPEICTABICHUS O MHUPE, OCHOBAHHOTO Ha MPUOOPETCH-
HBIX 3HAHMSX, YMEHHX, HABBIKAX M CIIOCO0AX JEATEIbHOCTH;
» TPHOOpPETEHHE OIbITa Pa3HOOOpa3HOW ACSATEIBHOCTH (MHAWBUIYaTbHOW M KOJUICK-
TUBHOM ), OIIbITA TIO3HAHUS U CAMOIIO3HAHUS;
» TMOATrOTOBKAa K OCYIIECTBJICHHIO OCO3HAHHOTO BBIOOpAa HHAMBHIYaJbHOW 00pa3oBa-
TEJBHOH UITH MPO(ECCHOHATLHON TPAeKTOPHUH.

N3ydyenune maTeMaTHKU cpefHero oliero oopasoBaHus Ha 0a30BOM ypOBHe Hallpas-
JIEHO Ha JOCTUKEHUE CIEAYIOIINX yenaeil:

1) B HanpaBJIeHUH JJUYHOCTHOIO Pa3BUTHSA:
1. ®opmupoBaHue MPEACTABICHUNA O MaTEMATUKE KaK YacTU OOIIEYEIOBEUECKON Kyib-
TYpbl, 0 3HAYMMOCTH MaTEMaTHUKU B Pa3BUTUU LIMBUIIU3ALMUA U COBPEMEHHOTO 00IIe-
CTBA;
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1.

1.

Pa3BuTHe TOTHYECKOTO U KPUTHUECKOTO MBIIIJIEHUS, KYJIbTYpPhl PeUr, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;
dopMHUpPOBaHHE WHTEIJICKTYaTbHONM YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOJIOJICHUIO MBICTUTEIBHBIX CTEPEOTHUIIOB, BRITEKAOITUX U3 OOBIIEHHOTO OIBITA;
Bocrnutanue ka4ecTB JTMYHOCTH, 00ECIIEUNBAIOIINX COMHAIBLHYI0 MOOMILHOCTb, CIIO-
COOHOCTh MPUHUMATH CAMOCTOSITEIbHBIE PEILICHHUS;
dopMHUpOBaHHE KaueCTB MBIIIJICHUS, HEOOXOAUMBIX IS afanTallid B COBPEMEHHOM
UH(POPMAIIMOHHOM OOIIECTBE;
Pa3BuTne mHTEpEca K MaTeMaTHYECKOMY TBOPYECTBY M MATEMATHYECKHX CIIOCOOHO-
cTew;

2) B MeTanpeMeTHOM HANPABJICHUM:
Pa3BuTne mpencrtaBieHWil 0 MaTeMaTHKE Kak (opMe OMHMCAHHUS METOJAC IO3HAHUS
NEHCTBUTEIIPHOCTH, CO3JaHUE YCIOBUHN JUIsI IPHUOOPETEHUS MEPBOHAYAIILHOTO OIBITA
MaTeMaTUYE€CKOr0 MOJICIIMPOBAHUSI;
dopmupoBaHre OOMIMX CIMOCOOOB WHTEICKTYadbHOW JCSTEIIBHOCTH, XapaKTEPHBIX
JUIS. MATEMATUKH U SBJISIIOIIMXCSI OCHOBOW MTO3HABATENIBHOM KYJIBTYPbI, 3HAUUMOM IS
pa3IUUYHBbIX cep YeTOBEUECKON AeATeIbHOCTH;

3) B npeaMeTHOM HANIPaBJIEHUN:
OBnajgeHve MaTeMaTUYECKUMH 3HAHUSIMU U YMEHUSAMH, HEOOXOAMMBIMH IJis MpPO-
JOJDKEeHUsT 00pa30BaHusl, U3yUYECHHS] CMEKHBIX JUCHUILINH, IPUMEHEHHS B TIOBCEIHEB-
HOM KM3HU;
Coznmanue (yHAaMeHTa JIJIsi MaTEMaTHYECKOTO Pa3BUTHS, (OPMUPOBAHHE MEXaHU3-
MOB MBIIUICHUS, XapaKTEPHBIX Il MaTeMaTH4ecKoi AesiteasHocTu. CoaepkaHue Ma-
TEMaTUYECKOTO 00pa30BaHUs B OCHOBHOM ITKoje (opMuUpyeTcs Ha ocHOBe (pyHIa-
MEHTAJILHOTO sJIpa IIKOJBHOTO MaTEeMaTHYECKOr0 OOpa30BaHMs M BKJIIOUYACT CIEHY-
IoIIUe pa3zaensl: apudmernka, anredpa, GyHKIIMHA, BEPOSITHOCTh U CTATUCTUKA, JIOTHKA
Y MHOKECTBA, MATEMATUKA B UCTOPUYECKOM PA3BUTHH.

[Tpu n3ydyennn Kypca MareMaTHKH Ha 0a30BOM YpPOBHE MPOIOKAIOTCA U IMOJIYYaOT

Pa3BUTUC COACPIKATCIbHBIC JIMHUU «Aﬂre6pa», ((q)}IHKHI/II/I», ((YPaBHeHI/I}I 1 HCPABCHCTBA»,
«DIEMEHTBI KOMGI/IHaTOpI/IKI/I, TCOPpHUH BGPOHTHOCTGI‘/’I, CTaTUCTHUKH U JIOTUKHW», BBOAUTCA JIN-
Hus «Hadana MmaTeMaTH4eCKOTO aHaJIM3ay.

>

>

>

>

B paMkax yka3zaHHBIX COAEPIKATEIbHBIX JIMHANM PEIIAIOTCS CIECYIOIINE 3a0a4Hu:
cUCTEeMaTU3alus CBEJCHUM 0 uuciax; (oOpMUPOBAaHUE MPEACTABIEHUN O PACIIMPEHUU
YUCIOBBIX MHOXXECTB OT HATYpPaJbHBIX /0 KOMIUIEKCHBIX KaK CIIOCOO€ MOCTPOCHHUS
HOBOTO MaTE€MaTH4YECKOro ammapara Ui pPeLIeHMs 3a7ad OKpYKAalolero MHpa M
BHYTPEHHUX 3aJ]a4 MaTEMAaTHKHU; COBEPLICHCTBOBAHUE TEXHUKU BBIYUCIICHUM;
pa3BUTHE U COBEPIICHCTBOBAHME TEXHHUKHU airedpandeckux npeoOpazoBaHMi, pele-
HUSl yPAaBHEHUM, HEPABEHCTB, CUCTEM;

CHCTEMaTH3alus U pacIIMpEeHNe CBEACHUN O (YHKIHMAX, COBEpPIICHCTBOBaHHE Tpadu-
YECKUX YMEHMI; 3HAKOMCTBO C OCHOBHBIMM HJCSIMHU M METOJAMU MAaTEMATHYECKOIO
aHaiu3a B 00beMe, MO3BOJISIONIEM HCCIIEI0BaTh IEMEHTapHble QYHKIMM U pelaTh
IIPOCTENILINE

pa3BUTHE IIPEICTABICHUM O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
OKpPYXaroLleM MHUPE;

10
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» COBEpILICHCTBOBAHHUE MAaTEMaTHYECKOTO PAa3BUTHUS /0 YPOBHS, MO3BOJISIIOIIETO CBO-
00HO MPUMEHATh U3yYEHHBIE (PAKThl U METOJBI MIPHU PEIICHUH 33/1a4 U3 Pa3TUIHBIX
pa3zeoB Kypca, a TaK)Ke UCIIOIb30BaTh UX B HECTAHAAPTHBIX CUTYALUAX;

» (opmupoBaHHEe CIOCOOHOCTH CTPOUTH U MCCIENOBATh MPOCTEHIINE MaTeMaTHIECKUE
MOJIENIU TIPU PELIEHUH MPUKIAJAHbIX 3a/1a4, 3a/1a4 U3 CMEXKHBIX IUCLHUILINH, yriayoJe-
HUE 3HAHUA 00 OCOOCHHOCTAX MPUMEHEHHSI MaTeMaTHYECKUX METOJIOB K MCCIEI0Ba-
HUIO IIPOIIECCOB U SBJICHUI B IPUPOJIE U OOIIECTBE.

B xoxe HU3YUCHUA MATCMATUKU B 0a30BOM YPOBHC CTapmeﬁ IOKOJIbI y4Yalluecs Impoa0JI-
KaroT OBJIAICHUC pa3H006p33HBIMI/I criocobamMu JACATCIIBHOCTH, an/I06peTa}0T H COBCPUICH-
CTBYIOT OIIBIT:

> MMPOBCACHUA TOKAa3aTCIIbHBIX paccymneHHﬁ, JIOTUYECKOro 00OCHOBaHUS BBIBOJIOB,
HCIIOJIb30BaHUSA PA3JIMYHBIX A3BIKOB MATCMATHKH JIA WJIIIOCTpAllUH, UHTCPIIPCTA-
U, aprymMCHTAllU U TOKA3aTCIILCTBA,

» pelIeHus IIUPOKOro Kiacca 3ajad U3 pasjInyHbIX Pa3[esioB Kypca, MOMCKOBOHW U
TBOPYECKON JESTEIbHOCTU MPU PELICHUH 3a/1a4 MOBBIIIEHHON CII0)KHOCTH U HETH-
HOBBIX 3a/1a4;

» TJIAaHUPOBAHUSA M OCYIIECTBIICHUS aJTOPUTMUYECKON JEeSTETbHOCTHU: BBHITIOTHEHHS
CaMOCTOSITEIbHOTO COCTABJICHUS aJITOPUTMUYECKUX NIPEANUCAHUN U MHCTPYKIUHI Ha
MaTeMaTU4YE€CKOM MaTepHalle; HUCIOIb30BaHUSA U CAMOCTOSTEIBHOIO COCTABJICHUS
¢dopmMyn Ha ocHOBE OOOOIIECHHSI YACTHBIX CIIy4aeB M PE3yJIbTaTOB AKCIEPUMEHTA,;
BBIITOJIHEHUS PACUETOB MPAKTUYECKOIO XapakTepa;

» TIOCTPOCHUS U MCCIEIOBAaHUS MaTeMaTHYECKUX MOJIENIEH Uil OMMCAHUS U PELICHUs
HNPUKIAAHBIX 3aja4, 3a1a4 U3 CMEXHbBIX AUCLUUIUIMH U PEaIbHOW KU3HU; IIPOBEPKU
U OILICHKH PEe3yJIbTaTOB CBOEH pabOThl, COOTHECEHHUS UX C MTOCTABICHHOMN 3a/auei, ¢
JUYHBIM )KM3HEHHBIM OIBITOM;

» CaMOCTOSITEIIbHOW paboThl C MCTOYHUKAMU MH(OpPMAIIMU, aHaIu3a, 0000IIeHUs U
CHCTEMAaTH3alMH MOIYYSHHON HH(OPMAIINU, HHTETPUPOBAHUS €€ B JTMYHBIN OTIBIT.

Conepxanne maremMaTudeckoro oopaszosanus B 10-11 kmaccax na 6a30BOM ypoBHE opra-
HU3YETCS MyTEeM M3YyUeHUS CIEAYIOIMX KypcoB (010koB): MaremaTuka (Anredpa u Havana
MaTeMaTu4ecKkoro aHaiusa), Maremaruka (I'eometpus).

Kypc anzeopvt u nauana mamemamuuecxkozo ananuza B 10-11 kiaccax xapakrepusy-
€TCsl COJIEepIKATENIbHBIM PACKPBITUEM IMOHATHI, YTBEPKAECHUM M METOJOB, OTHOCSLIMXCA K
HayajgaM aHalu3a, BBIIBICHHEM HUX IPaKTHYecKOH 3HaumMmocTu. IIpu m3ydeHuu BONpocoB
aHaJIn3a IUPOKO UCIIOJIb3YIOTCS HAIrJIAIHbIe COOOpaK€HUs. Y POBEHb CTPOIOCTH U3JI0KEHUS
OTIpeNIeTIsIeTCA ¢ YyU4eTOM 0011e00pa30BaTeIbHON HAMPABICHHOCTH W3YYCHHS Hadall aHAIn3a
U COTJIaCyeTcsl C YPOBHEM CTPOTOCTH IMPHJIOKEHUM N3y4aeMOro MaTepuasa B CMEXHBIX JMC-
LUIUIMHAX. XapaKTEepHOH OCOOEHHOCTBIO Kypca SIBJISIETCS CHCTeMaTH3alus U o0oOlieHue
3HAaHUHN ydaluxcs, 3aKpenjeHue U pa3BUTHE YMEHUH M HaBBIKOB yYallMXCs, OJyYEHHBIX B
Kypce anredpspl, YTO OCYIIECTBISETCS KaK MPH U3y4YE€HUH HOBOTO MaTepualia, TaK U IPH MPo-
BeZICHUH 00001Iaromero NoBTopeHus. [Ipo1omkaoT U MojiydaroT pa3BUTHE COJEPIKATEINb-
Hbl€ JIUHUM «Apudmemuxa», «Ancedopa», «Dyukyuu», «Ypasnenus u ne pasencmsea», «ne-
MeHMbl KOMOUHAMOPUKY, Meopul 8epOAMHOCMEN, CMAMUCMUKU, 102UKUY», BBOJUTCS JIMHUS
«Hauana mamemamuuecko2o anaiusa».

Kypcy 2eomempuu Taxke Npucyluiy CUCTEMaTU3UPYIOLMI U 0000maomuil Xxapakrep
U3JI0KEHUH, HAIIPaBJIEHHOCTh Ha 3aKpPEIUIEHUE U Pa3BUTHE YMEHUI U HAaBBIKOB, MOJTYYEHHbIX
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B OCHOBHOM 1ikoiie. [Ipu 1okazatenbcTBE TEOPEM U PEIICHUH 337]a4 aKTUBHO HUCIIOJIb3YHOTCS
U3y4eHHBIE B KypC€ IUIAHUMETPHH CBOWCTBA T€OMETPUUYECKHX (UTYp, MPUMEHSIOTCS T'e0-
METpUUYECKHE MPeoOpa3oBaHusl, BEKTOPbI U KOOPAUHATHL. BbICOKUIT ypOBEeHb aOCTPAKTHOCTH
M3y4aeMOro MaTepuaia, JIOTH4ecKas CTPOTOCTh CUCTEMAaTUYECKOTO M3JI0KEHUS COCTUHSIOT-
Csl C IPUBJICYCHUEM HATJISITHOCTH HA BCEX dTamax y4eOHOro mporecca u MOCTOSHHBIM 00pa-
IIEHUEM K OIIBITY yYalluXCsl.

Conepxanue pazuena «Apugmemuxa» TPU3BAHO CIIOCOOCTBOBATH MPHOOPETCHUIO
NPAKTHYCCKUX HABBIKOB, HCOOXOIMUMBIX JJIsl MOBCETHEBHOM ku3HU. OHA CIYXKHUT 0a30i s
BCEro JAbHEHIIEro W3ydeHHss MAaTEeMaTHKH, CIOCOOCTBYET JOTHYSCKOMY Pa3BUTHIO U QOp-
MHUPOBAHHIO YMEHUS MOJIb30BAThCS AITOPUTMAMH.

Conepxanue pasnena «Anreebpa» HaueneHo Ha (popMUpOBaHHE MAaTEMaTHUYECKOIO all-
napara Juis peuieHus 3a7ad U3 MaTeMaTUKH, CMEKHBIX IIPEIMETOB, OKPYXKaroUIE peanbHO-
CTH. SI3bIK anreOpbl B HaWOOJbIIEH CTENEHH BBIABISET 3HAaUYCHHE MAaTEMaTUKU KaK HCKYC-
CTBEHHOTIO S3bIKA JUIS IOCTPOCHUS MATEMAaTUYECKUX MOJEIEH, IPOLECCOB U SBJICHUN peallb-
Horo mupa. OHON M3 OCHOBHBIX 33Ja4 U3YUYEHHs ajreOphl SBISETCS pa3BUTHE aITOPUTMHU-
YEeCKOI'0 MBIIUIEHUsI, HEOOXOAUMOI0, B YaCTHOCTH, JUIsl OCBOCHMsI Kypca HH()OPMATHUKH,
OBJIAJICHUE HaBBIKAMU JCIYKTUBHBIX PACCYKICHUU.

[IpeobpazoBanre CUMBOIUYECKHX (POPM BHOCHT CBOM crienM(UIECKUI BKIAJ B pPa3BH-
THE BOOOpa)KEHUs!, CIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.

Peanuszanus ykazaHHbBIX (QyHKUMH anreOpbl MpearnosiaraeT BHUMaHUE K OCMBICIEHUIO
anreOpbl KaK HCTOPUYECKOT0 0000IIeHHsI apu(METHKH, K MPaBUIaM KOHCTPYHPOBAHHS Ma-
TEMAaTUYECKUX BBIPAKEHHM, K CIIOCO0aM MpeoOpa3oBaHus BHIPAKEHUHN Pa3IMIHON PUPOIBI
(palMOHAIBHBIX, UPPALMOHAIBHBIX, TPUTOHOMETPHUYECKUX U Jp.), PELIEHUS] COOTBETCTBYIO-
IIMX YPAaBHEHUW U HEPABEHCTB.

Conepxanue pasnena «l eomempusy - OgHa U3 BaXXKHEUIINX KOMIIOHEHT MaTeMaTH4e-
CKOTo 00pa3oBaHus, HEOOX0gUMast AJIsl MPHUOOPETEHHS] KOHKPETHBIX 3HAHUI O MMPOCTPAHCTBE
U MPAKTHYECKU 3HAYMMBIX YMEHHH, ()OPMHUPOBAHHS S3bIKa OMUCAHHUS OOBEKTOB OKPYKaIO-
IIEro MHpa, Uil Pa3BUTHUS MPOCTPAHCTBEHHOT'O BOOOPAXKEHHUS W MHTYMLIMH, JUIS ICTETUYE-
CKOTO BOCIIUTaHMS ydamuxcs. M3ydenne reoMeTpuu BHOCUT CBOM OCOOBIN BKJIAJ B Pa3BUTHE
JIOTHYECKOTO MBIIUICHUS, B (POPMUPOBAHUE MOHITHSA J0KA3aTEIbCTBA M OBIAJACHUS JCTYyK-
TUBHBIM MeTo/10M. OOyueHue reoMeTpuu MpeanoaraeT ycTaHOBJIEHNE ONTUMAIBHOIO U -
JAKTUYECKU ONPaBAAHHOI0 OanaHca MKy HarJsAHOCTBIO U JIOTHKOM.

Coneprxkanue paszzena «nemeHmvl MamemMamuyeckozo anaiusay HeoOX0aAUMBbI AJIs MO-
JTy4YeHHS IIKOJIbHUKaMH KOHKPETHBIX 3HAHUN O (YHKIMAX KaK BaKHEHIIEH MaTeMaTHIECKOM
MOJIEJIN JJIsl ONMCAHMS U UCCIIEOBAaHUS Pa3HOOOPA3HBIX MPOLECCOB (PaBHOMEPHBIX, PaBHO-
YCKOPEHHBIX, SKCIIOHEHIUAIBHBIX, IEPUOAUYECKUX U 1Ip.), U1 (POPMUPOBAHUS Y YUaLUXCA
IIPEICTAaBICHUN O POJM MATEMAaTUKU B Pa3BUTUU LIUBWIN3ALMMU U KYyJIbTYpBL. YAEIEHO J0-
CTaTOYHOE BHUMAHHME M3YYEHMIO pEaJbHBIX 3aBUCHMOCTEHN pa3IM4HBIMU CpeICTBaMHU (aHa-
JUTUYECKUMH, TI'paUUECKUMH, HHCTPYMEHTaJIbHBIMH), (POPMUPOBAHUIO YMEHHUS IIOJIb30-
BaThCSl PA3JIMYHBIMU S3bIKAMU ONUCAHUS (QyHKUUH. V3yueHre KOHKpETHBIX QYHKIMH M MX
CBOMCTB 3aBepmraercs B 11 kimacce 03HAKOMIICHHEM C HAEAMHU AU(PepeHInaTbHOTO UCUHC-
JICHUS U NIOHATHEM MHTErpajla, MOAXObI, K U3JI0KEHUIO KOTOPBIX PEaIu3yIoT, IPEkKIE BCETO,
MHUPOBO33pPEHUECKUE U OOLIEKYJIBbTYpHBIE LI MaTEMATUYECKOT0 00pa3oBaHMsL.
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Conepxanue pazaena «nemeHmsl CMAMUCMUKU U 8epPOSIMHOCMb) CTAHOBITCS 00s13a-
TEJIBHOW KOMITOHEHTOH MIKOJIBHOTO 00pa30BaHMs, YCHIUBAIOUICH €T0 MPUKIAIHOE U MPAKTH-
4yecKoe 3HayeHHue. JTOT MaTepuas HeoOXO0auM, MPExXe BCEro, JUIsl COLUATIbHON ajanTalnun
YeJoBeKa B JIMHAMHYHO M3MEHsIoLeMcs o0uiecTBe, uid (GOopMUPOBaHUS (DYHKIHMOHATBHON
TPaMOTHOCTH - YMEHUH BOCIPUHUMATh U aHAJIM3UPOBATH WH(POPMAIUIO, MTPEICTABICHHYIO B
pa3nUYHBIX (POpMax, HOHUMATh BEPOSTHOCTHBINA XapaKTep MHOTUX PEATbHBIX 3aBUCHMOCTEMH,
IIPOU3BOJUTH IIPOCTEUIINE BEPOATHOCTHBIEC PACYETHI IS IPUHATUS PELICHUN.

[Ipu u3yueHnn BEPOSTHOCTH M CTATUCTUKU OOOTAIIAIOTCS PECTABICHUS O COBPEMEH-
HOW KapTWHE MHpa U METOJAaxX €ro McCienoBaHus, GOpMHUPYETCS MOHUMAHUE POJH CTaTH-
CTMKHM KaK MCTOYHHMKA COLMAIbHO 3HAYMMOH M Hay4HOH MH(OpMAaLMHU, 3aKIaJbIBAIOTCS OC-
HOBBI BEPOSITHOCTHOT'O MBILLIJICHUS.

OO0yuaromiuecsi, OCYyIIECTBISAIONNE O0OydeHHe Ha 0a30BOM YpPOBHE, JOJKHBI OCBOUTH
o0mue MareMaTHdecKue yMEHUs, HEOOXOIUMBIE NSl KU3HU B COBPEMEHHOM OOIIECTBE;
BMECTE C TeM OHU IMOJYYarOT BO3MOXHOCTh H3YUUTh MPEAMET TIy0kKe, C TeM, YTOOBI B JaJTb-
HeHIeM Mpu He0OXOAUMOCTH U3y4aTh MAaTEMATHUKY JJisl TPOECCUOHATLHOTO TPUMEHEHHS.

B 3aBucMMOCTH OT ypOBHSI IpOrpaMMmbl OOJIbIIE€ MM MEHbIIE BHUMAHUS yJENsIeTcs
YMEHHIO PaboTaTh MO aNrOpUTMy, METOJaM IOMCKa alropuTMa U OIpPEJENIECHUI0 TI'PaHMIL
NPUMEHUMOCTH aaroputMoB. TpeboBanus, chopMmynupoBanHbie B pasnene «I eomempusiy, B
OoJIbLIIEH CTENEHU OTHOCSTCS K Pa3BUTHUIO MPOCTPAHCTBEHHBIX IPEACTABIECHUN U rpaduye-
CKUX METOJIOB, YeM K (pOpMaIbHOMY OIMCAHHUIO CTEPEOMETPUUYECKUX (DAKTOB.

OIIMCAHHME MECTA YYEBHOI'O IPEIMETA «MATEMATHKA»
B YYEBHOM IIVIAHE

B cootBercTBHE ¢ TpeOoBaHUAMH (heepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa Ha YPOBHE CPEIHETo o0Iero o0pa3oBaHus M BHIOPAHHBIM IIKOJION MPOrpPaMMHO-
MeToandeckuM odecniedeHueM Ha 2021-2022 yueOHbIN TO1 ipeaMeT «MaremaTrka» u3yda-
ercs B 10-11 xmaccax mo nBym Osnokam ydyeOHoro mpeameta «Marematukay: MaTtemaTuka
(Anrebpa u Hayana mMaremaTudyeckoro ananusa), Maremaruka (I'eomerpus). UtoroBas ot-
MeTKa 1o mpeameTy «MaTremaTukay BBICTaBJsieTCS Ha ocHOoBaHWUU llopsnika BbICTaBIICHUS
YEeTBEPTHBIX (TIOJIYTrOJOBBIX), TOJAOBBIX, UTOTOBBIX OTMETOK oOywarommumcs 5-11 kimaccoB
MyHUIIMTIAIEHOTO aBTOHOMHOTO 0011e00pa30BaTebHOTO yupexaenus «Cpemnsas o0mieoo-
pasoBarenbHas mkoaa Nel» mo mpeamery MaremaTtuka, yTBEP)KAECHHOIO IPHUKAa30M AUPEK-
topa MAOY COII Nel ot 31.12.2015r Ne711.

CornacHo yueOHOMY 11aHy mkosisl Ha 2021-2022 yueOHbIi roJ, Ha U3y4eHUue MaTema-
TUKU CpPEeIHEro oodmero oopazoBanus otBoguTcs He MeHee 280 u u3 pacuera 4 4 u 420 4 u3
pacueta 6 4 B Hezento Ha Bech Kypc 10-11 kitacca 6a30BOTo ypoBHSI OCBOCHHS.

KonTpons 3a peanuzanueii Pabouell mporpaMmbl IpeycMaTpUBaeT:

v KOHTPOJIb 32 BBITIOJIHEHHEM [IPOrPaMM, KOHTPOJIbHBIX pabOT IO TTOIYTOIHUSIM;
v MOHHTOPHHI PE3yJIbTATOB O0YUYEHHS 110 KJIaccaM 3a TOJ;
v' JIHarHOCTHKY Ka4yecTBa MaTEMAaTHIECKOM TOTOTOBKH:
» TEKYIIYIO JHarHOCTHKY, KOTOpasi OCYIIECTBISETCS Yepe3 YCTHBIA OMpoc, MaTeMa-
TUYECKHE TUKTAHTBI, CAMOCTOSATEIbHBIE PA0OTHI, KOHTPOJIBHBIE Pa0OTHI IO pa3aeiaam
yueOHOro marepuana, 3a4€Thl, TECTHI;
» WTOTOBYIO TUAarHOCTHKY, KOTOpas BKIIFOYAET B ceOsl:
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. IIPOMEKYTOUHYIO aTTECTALUIO;
. FOCYJapCTBEHHYK) HWTOTOBYIO aTTecTaluio ydammxcs |1 kmaccoB B

dbopMe eaMHOro rocyJapCTBEHHOIO HK3aMEHa;

[IpomexxytouHas arrectanus obywaromuxcs 10-11 kimaccoB ocCyIecTBIsETCS depes
KOHTPOJIBHYIO padoTy.

[IpennararoTcsi pa3sHOYpPOBHEBBIE TECTBI, T.€. CIIUCOK 33aJJaHUN AEIUTCSA HA JABE YaCTU —
00s3aTeNbHyI0 U HeoOs3aTenbHyto. O0s3aTeNbHBIA YPOBEHb 00ecneynBaeT 0a30Bble 3HAHUS
i mroboro yuenuka. HeoOs3arenpHas yacTb paccunuTana Ha Oosiee Ti1yOOKHe 3HaHUS TEMBI.
L]env: ciocOOCTBOBATH Pa3BUTHIO YCTOMYMBOTO YMEHHUS M 3HAHHS COTJIACHO JKEJIAHUSAM H
BO3MOXKHOCTSIM YYaI[UXCSI.

. Cpe30BbIe pabOThI MO OMpPEEICHUIO YPOBHS BiaJeHusi 6a30BbIMH 3a]a-
YaM{ B OCHOBHBIX T€MaxX KypcOB anreOpbl M Hadajla MaTeMaTHYECKOTO aHaJH3a;
reomeTpu (o mnany BIIK, mo npoGremam);
. JTUArHOCTUYECKHUE 3a/laHus: 3aJjaHusl, ONPEENSIONINe YPOBEHb U TUHA-
MUKY Pa3BUTHS TEOPETHUECKOI'O MBIIIJICHUS; 3a/1aHUs, ONPEIEISIOIUE YPOBEHD
Pa3BUTHUSL TBOPUECKUX CIIOCOOHOCTEM M JAMHAMUKY €ro u3MeHeHus (mo mpooJe-
MaM 1o IIporpamme mCHXO0JIOro-NeAaroruyeckro COMPOBOXKIACHUS y4eOHO-
BOCIIUTATENILHOTO IIpolLiecca).
»  Opranm3anui (MyHUIUITATBHOTO, PETHOHAIBFHOIO OpraHa yrpaBleHHs o0pa-
30BaHUEM) HE3aBUCHMOMN SKCIIEPTHU3BI KaueCTBa 00pa30BaTeNbHON MPOTPaMMBI IITKO-
JIbl U PE3yJbTAaTOB €€ peann3aluy;
» IlpoBepky coOOTBeTCTBHS 00pa30BaTEIBHOIO IPOIECCa YTBEPIKICHHOW 00pa-
30BaTEJIbHON MpPOrpaMMe ILIKOJIbI, IPOBOAUMON MPU aTTeCTallMu 00pa30BATEIBLHOIO
YUPEXKICHUSI.
OuenuBanue paboT MPOBOAUTCS MO MATUOATIIBHOM LIKaJe B COOTBETCTBUU C pa3pabOTaHHBI-
MU JUTSI KaKJ0U pabOThl KPUTEPHUSIMHU:

Kpurepnu oueHKH 10CTHKEHHI y9alIuxcst

OTBeT Ha TEOPETHUECKUN BOIIPOC CYUTAETCS OE3yNpeyHbIM, €CIH M0 CBOEMY COJIepIKa-
HUIO TIOJJHOCTBIO COOTBETCTBYET BOIPOCY, COJEPKUT BCE HEOOXOAMMBIE TEOPETUUYECKUE
(akThl 1 0OOCHOBAHHBIE BBIBOJIbI, @ €T0 M3JI0KEHUE U NMHCbMEHHAs 3allCh MaTeMaTHYECKU
I'PaMOTHBI U OTJIIMYAIOTCS MOCIEI0BATEIbHOCTBIO U AKKYPATHOCTBIO.

Pemenue 3amaun cunraercs 0€3ynpedHbIM, €CIIU MPAaBUILHO BBIOpaH CIIOCOO pelIeHus,
CaMo pEeIIeHUE COMPOBOXKAAETCS HEOOXOAMMBIMU OOBSICHEHHSIMH, BEPHO BBIITOIHEHBI HYX-
HbI€ BBIYMCIICHUS U NPEoOpa30BaHusl, MOIYYEH BEPHBIA OTBET, MOCIEA0BATEIBHO 3alIUCAHO
peleHue.

YcTHBIE 0TBeThI yUallluxcs OLIEHUBAIOTCS CISAYIOIUM 00pa3oM:
OtmeTka «5» cTaBUTCS, €CIIM YUEHUK
v/ MOJIHO PacKpbUI COJEPIKaHNe MaTepraia B 00beMe, PETyCMOTPEHHOM [IPOrPaMMON 1
y4eOHUKOM;
v/ H3JIOKWI Marepuaj TPaAMOTHBIM SI3BIKOM B OTPEIEIEHHOW JIOTHYECKOM MOCIeI0Ba-
TEJIBHOCTH, TOYHO UCIOJIb3ys MaTEMaTUUECKY0 TEPMUHOJIOTHIO U CUMBOJIUKY;
v’ [PaBWIBHO BBITIOJHUII PUCYHKH, YEPTEKH, TPA(QUKH, COMYTCTBYIOIINE OTBETY;
v [OKasaJl yMEHHE WILTFOCTPHPOBATH TECOPETUYECKUE IMOJIOKCHUSI KOHKPETHBIMH TIPH-
MepaMu, IPUMEHATh UX B HOBOH CUTyallud IPH BBINOJIHEHUU MPAKTHUYECKOTO 3aja-
HUS;
v [IPOJEMOHCTPUPOBAJ YCBOCHUE PAHEE M3YUCHHBIX COIMYTCTBYOIIAX BOMPOCOB,
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v’ c(OPMHUPOBAHHOCTH U YCTONYMBOCTD UCIIOIB3YEMBIX IIPU OTPAOOTKE YMEHHIA U HABbI-
KOB;

v OTBEYal CaMOCTOATENLHO 0€3 HaBOIAIIUX BOIIPOCOB YUUTES.

Bo3MoOKHBI 0/1HA - BE HETOYHOCTH MPHU OCBEIICHUN BTOPOCTENEHHBIX BOIIPOCOB WJIU B
BBIKJIaJIKaX, KOTOPbI€ YUYECHUK JIETKO UCIIPABUJII 110 3aMEUAHUIO YUUTEIIA.
OTtMeTKa «4» CTAaBUTCA, €CITU OTBET YJOBJIICTBOPSET B OCHOBHOM TPEeOOBaHUSM Ha OICHKY
«5», HO TIpY 3TOM UMEET OJIMH U3 HEJIOCTATKOB:

v\ B U3JIOKEHUHU JONYIIEHB HEOONbIINE MPOOEIsl, HE HMCKA3UBIIHE MaTEMaTHYECKOE
COAEpKaHUE OTBETA;

v/ IONyILIEHBI OJMH — Ba HEA0YETA IIPU OCBENIEHUH OCHOBHOI'O COJEPIKAHMS OTBETA,

v/ UCIIPaBJIEHHBIE 10 3AMEYAHUIO YUUTES;

v’ jomymieHsl ommoOKa Wim 6ojiee IBYX HEIO0UETOB IIPH OCBEIIEHUH BTOPOCTENEHHBIX

BOIIPOCOB WJIM B BBIKJIAJKAX, JIETKO UCIPABICHHbBIE 110 3aMEUAHUIO YUUTEIIA.
OT1meTKa «3» CTaBUTCS B CIEAYIOIIUX CIydasx:

v/ HEINOJHO WIJIM HEIOCIEI0BATENBHO PACKPHITO COIEPKAHHE MaTepuaa, HO IOKa3aHO
oOlllee TOHMMAHUE BOIpPOCAa U IPOJEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOUYHBIE ISt
JaTbHEHIIIEro YCBOSHUsI IPOrpaMMHOTO MaTtepuaina (omnpeneieHHbie « TpeboBaHusI MU
K MaTeMaTUYECKON MOATOTOBKE YUAITUXCI»);

v UMEJHCH 3aTPYIHEHUS WK JONYIIEHB! OIIUOKA B ONpPENEIEHUH TIOHATHH, UCIOIb30-
BaHUM MaTEMaTUYECKOU TEPMUHOJIOTUH, YEPTEXKaX, BHIKIIAJIKaX, UCIIPABICHHBIE MTOCTIE
HECKOJIBKMX HaBOJAIINX BOIIPOCOB YUUTES;

v yYEHHUK HE CIIPABUIICA C IPUMEHEHHUEM TEOPUH B HOBOW CHTYAI[MH IIPH BBITOIHEHHH
MPaKTUYECKOrO 3aJaHusl, HO BBIMOJHUI 3aJaHusl 00A3aTEIbHOTO YPOBHS CIOXHOCTH
110 JIJAaHHOM TeMme;

v\ IpU 3HAHHMU TEOPETHYECKOTO MaTepHaja BBIABIEHA HENOCTATOYHAsA CPOPMHUPOBAH-
HOCTh OCHOBHBIX YMEHU U HAaBBIKOB.

OTMeTKa «2» CTaBUTCS B CJICAYIOIIUX CIydasiX:

v’ He PacKphITO OCHOBHOE COZIEP)KAHUE yUeOHOr0 MaTepHaIa;

v 00HapyKeHO HE3HAHWE WM HENOHMMAaHHWE YYEHHKOM OOJbIIEH MM HauboJee Bax-
HOM YacTH y4eOHOIro MarepHaa;

v/ JIonyIlEeHbl OMKMOKU B ONPEAEIEHUH TIOHITUI, IIPH UCIIOIL30BAHMH MaTEMAaTHYECKOM
TEPMHUHOJIOTHH, B PUCYHKAX, YepTekKaxX WM Irpadukax, B BBIKIAJIKaX, KOTOPbIE HE HC-
MpaBJICHBI MOCIIE HECKOJIBKUX HABOASIINX BOMPOCOB YUUTEIIS.

OtMmeTka «1» cTaBUTCS, €CIIN

v y4eHUK OOHApPYXKHJ [OJHOE HE3HAHHE M HEIMIOHUMAaHUE U3y9aeMoro yueOHOro Mare-
puasa Uiyl He CMOT OTBETUTh HU Ha OJIMH U3 TIOCTABJICHHBIX BOMPOCOB 0 U3y4aeMO-
My MaTepHuay.

IlucbMeHHbIe KOHTPOJIbHBbIE PA00OTHI YUAIINXCs OLICHUBAIOTCS CJICAYIOIUM 00pa3oM:
OT1meTKa «5)» CTaBUTCS, €CIIU:

v’ pabora BBIIOJIHEHA [TOJIHOCTHIO;

v/ B JIOTHYECKHX PACCYXKICHUAX U 00OCHOBAHHMHU PEIIEHUS HET IPOOEIIOB U OIIUOOK;

v B pEIICHHU HET MaTEMAaTHYECKHX OMIMOOK (BO3MOKHA OJHA HETOYHOCTH, OITUCKA, HE

SIBJISTFOTIIASICSI CIICZICTBUEM HE3HAHUS WIIM HETIOHUMAHUs y4eOHOTO MaTepuaa).

OTtmeTKka «4» CTaBUTCS, €CIIU:

v’ paboTa BBIIOJIHEHA TOJIHOCTBIO, HO 00OCHOBAHUS IAr0B PELIEHUS HEA0CTATOUHbBI
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v (ecnn ymeHre OOOCHOBBIBATH PACCYKIECHHUS HE SIBISIOCH CIIEIHAIBHBIM OOBEKTOM
IPOBEPKH);
JOTYIIIEHa OJlHA OITMOKA WJIM JIBa-TPU HEJO0YEeTa B BBHIKJIAJKAX, PUCYHKAX, YePTEKax
i rpadukax (eciam 3T BUABI PabOTHI HE SBISIUCH CHEIUATBLHBIM OOBEKTOM IIPO-
BEPKN).
OtMmeTKka «3» CTaBUTCS, SCIIN:

v’ jonyiueHsl 6osee OAHON OMMOKK MU Gojiee IBYX-TPEX HEJOYETOB B BBHIKJIAAKAX,
yeprexax Win rpadukax, HO yJaluicst BIajeeT 00sS3aTeTbHBIMI YMEHHUSIMH TI0 TPOBEpSiC-
MOH TeMme.

OTMmeTKa «2)» CTaBUTCS, €CIIU:
v/ JIONyILEHEI CYIIECTBEHHBIE OMIMOKH, TOKA3aBIINE, YTO yUYalllUiics He BiajeeT o0s3a-
TEJIbHBIMU YMEHHUSAMHU 10 IaHHOW T€ME B MOJHON Mepe.
OtMmeTka «1» cTaBUTCS, €CIIN
v paboTa 1mokasajia IOJHOE OTCYTCTBUE Y y4JAIIErocs 00A3aTelbHbIX 3HAHUM U YMEHHI
MO0 TIPOBEPSEMON TeMe WIIM 3HAYHMTENbHAS YacTh paOOTHI BBIIIOJIHEHA HE CAMOCTOSI-
TEILHO.

O0mas kaaccupukanus omudoOK
I'pyObIMu cunTaroTcs OMIMOKNU:

v/ He3HaHWE ONpeeeHHs OCHOBHBIX MOHSTHIA, 3aKOHOB, IPABHUJI, OCHOBHBIX IOJIOKE-
HUIl Teopuu, He3HaHUE (HOpMYyJl, OOIIECIPUHATHIX CUMBOJIOB 0003HAYEHUI BEIMYUH,
€AMHMIL UX U3MEPEHMS;

HE3HAHHE HAMMEHOBAaHUM €MHUI] U3MEPEHNUS;

HEYMEHME BBIJICINUTH B OTBETE INIABHOE;

HEYMEHME NIPUMEHSATD 3HAHUS, aJITOPUTMBI JJIs PELICHUS 3a/1a4;
HEYMEHUE JIeaTh BBIBOJIBI U 0O0OOIICHNUS;

HEYMEHHUE YNTATh U CTPOUTDH IPaduKH;

NOTepsl KOPHS WM COXPAaHEHUE IIOCTOPOHHETO KOPHS;
otOpachkiBaHu€e 0€3 00BbSACHEHHI OJTHOTO U3 HUX;
pPaBHO3HAYHBIEC UM OIIMOKH;

BBIUMCIIUTENbHbIE OIIMOKH, €CJIM OHU HE SBIISIOTCS ONHUCKOM;
JIOTHYECKUE OLIMOKH.

K Herpy0bIM onnbkam ciie1yeT OTHECTH:

v HETOYHOCTH (HOPMYJIMPOBOK, ONPEICICHUI, OHITHIA, TEOPHI, BHI3BAHHAS HETIOIHO-
TOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEAEIAEMOrO IMOHATUS WIM 3aMEHOH OJIHOTO -
JIBYX U3 3TUX IPU3HAKOB BTOPOCTENIEHHBIMU;

v HETOYHOCTH rpaduKa;

v/ HepalMoOHAIBHBI METOJ PEIICHHs 3aJadd WM HEAOCTATOYHO MPOIYMAHHBIH IUIaH
oTBeTa (HapyllIeHUE JIOTUKHU, MOJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTE-
MIEHHBIMU);

v/ HepalMOHAJIbHBIE METO/IbI PAOOTHI CO CIIPABOYHON | JAPYTOM JIUTEPATYPOIi;

v/ HEyMEHHE PellaTh 33/1a4H, BBITONHSITH 33/IaHUS B OOIIEM BHJIE.

Henoyeramu sAsistores:
v/ HepalMOHAIIbHbIE PUEMbI BBIYUCIICHHUI 1 IIPEOOPa30BaHHMI;
v’ HeGpPEeKHOE BHIMOIHEHHE 3aITMCEH, YepTexKeit, cXxeM, rpauKoB.

AN N N N N Y N N NN

Kpurtepnu oneHKkyn 1 TpeOOBaHHUS K PEIIEHUIO 32124 BHICOKOT0 YPOBHS CJIOKHOCTH.

16



Pabouas npoepamma cpeonezo obueco obpaszosanus no « Mamemamuka:
aneebpa u Ha4ania Mamemamuyecko20 aHalu3d, 2eoMempusiy
MAOY COL Nel

v' TiaBHBIM TpeOOBaHHEM K PEIICHHIO 337a4d ObUla U OCTAETCS €ro MaTeMaTHYecKas

MMpaBUJIbHOCTH, a UMCHHO!

v IIpyu pCUHICHUH 3a1a41 JI000T0 COACPIKAHHUA ITPUCMIICMbI JIFOObIE MaTEMaTHYECKHUE Me-

TOABI — anredpanveckue, GyHKIMOHAIbHBIC, TpadUuecKre, TEOMETPUIECKUE, JTIOTHYe-
CKHE U T. 11.;

v palOHaJIbHOCTh PCUICHUS, PABHO KaK U €ro HCPAIIMOHAJIbHOCTDL, IPU OICHKC BO BHU-

MaHHUC HC IIPUHHUMACTCA,

v TCKCT PCHICHUA OOJIKCH CIYXUTb 000CHOBaHHEM MMPaBUJIIBHOCTHU MOJTYYCHHOTO OTBC-

Ta;

v’ (opma 3amucu 0TBETa MOXKET OBITH JIFOOON M3 UCIOJIB3YEMBIX B COBPEMEHHOM y4eO-

HOU JINTEpaType.

Kpurepun oueHku u Tpe00OBaAHUA K TECTUPOBAHUIO

JUis TEKyIIero ¥ NpoMeXXyTOYHOI'O KOHTPOJISI y4eOHbIX HoCcTHKeHuH yuamuxcs 10-11 kimac-
COB MOJKET IIPOBOJIUTHCS TECTUPOBAHUE, TECTHI COCTABIICHBI HA OCHOBE KOHTPOJIBHO — U3Me-
putenbHbix MatepuasnioB EI'D. Ilpu mpoBepke 3Tux paboT B MMCbMEHHOW €ro 4acTH ONUpa-

I0TCSI
>

>

HAa CJIEYIOIIME IPUHIUIIBL:
IIPOBEPSIETCS TONBKO MAaTEMaTUYECKOE COJEP KAHME IPEICTABICHHOIO PELIEHUs, I10-
TPEIIHOCTH €ro 0(pOPMIICHUS HE SBISIOTCS TTOBOAOM JIJIsl CHIDKEHHSI OLICHKH;

CTETeHb MOAPOOHOCTH OOOCHOBAaHWI B PEIICHUH JOJHKHA OBITH PAa3yMHO JIOCTATOY-
HOMU. IIpeTeH3un K pelieHnto, CBsI3aHHbIE ¢ OTCYTCTBUEM CCBUIOK Ha IPABOMEPHO MC-
NOJIb3yEeMbIe CTaHIAPTHBIE (PaKThl M MpaBuiIa (HapUMEp, PaBEHCTBO BEPTUKAIBHBIX
yrioB, Teopema [ludaropa, popmyna kopHel KBaIpaTHOTO ypaBHEHHs, JEHCTBUS CO
CTENEHsMHU WU JIorapupMaMH U MHOTHE IPYTHe), HE IPEIbBISIOTCS;

HEKOTOpBIE MOTPEUIHOCTH PEIICHUM, HE OKa3aBLIME CYIIECTBEHHOIO BIIMSHHUS HA €ro
000CHOBAaHHOCTh M NPUHLMIIAAIBHYIO MPaBUIBHOCTb, MOI'YT pacLEHUBAThCA Kak
ONMCKY U HE IPUBOANTH K CHUKEHHUIO OLIEHKH;

peleHue 3a1a4u, B KOTOpOM 00OCHOBAHHO I0JIy4€H MPaBUIIbHBIN OTBET, OLIEHUBAETCS
MaKCHMaJIbHBIM YHCJIOM 0alioB;

OTBET MOKET OBITh 3alMCaH B JTIOOOM BUJE, OIICHUBAETCS HE (hopma 3armmcu OTBETA, a
€ro IPaBUWIBHOCTB;

HaJIM4Me NPABWIBHOIO OTBETA IPU IIOJIHOM OTCYTCTBUH TEKCTa PELICHUS OLICHUBACTCS
B HOJIb OaJIJIOB:

€clii Ha KakoM — JIHOO 3Tare pemeHus JOoIMylleHa rpydas ommubKa, TO Ipyrue ero
3Tallbl, NPOBEAEHHBIE B pa0OTE MPaBUIBHO, MOTYT OBbITh, TEM HE MEHEE, OLIEHEHBI I10-
JIOKUTENBHO, B COOTBETCTBUU C KPUTEPHUSIMH.

[TpumepHoe pacnpenenenue yacoB Ha Kypc 10-11 kmacca cormacHo @OI'OC no 6110-

Kam:
10-11 kaacce 10-11 kanace
YpoBeHb npenogaBaHus: Beero
BCEro BCEro 3a BeCh Kypc 00yueHuUs
Oos3aTebHbII AJsiredpa 1 Ha4YaJ10 Ma- I'eomerpust
TEMATHYECKOr0 AaHAJIN3a
ba3osnblii: 180 100 280
CounajbHO-NPaBOBOW (c-1)
ba3osnblii: 280 140 420
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YHuBepcaabHblii (y)

CormacHo ydyeOHOMY IUIaHy U KajleHJapHOMYy ydeOHoMy rpaduky mkonsl Ha 2021-
2022 yueOHbI rox Ha usydeHue marematuku 10-11 kiacca 6a30BOro ypoBHSI OTBOJIMTCS
clenyrouiee KoJIM4ecTBO YacoB:
baszoewiit yposenv uzyuenusn:
10A(rpynma conmansHo-IpaBoBoro npoduis); 10b yHuBepcanpHbIN Kiacc;
11A(rpynma couuanbHO-mIpaBoBoro npoduis); 11b yHuBepcanpHbIN Ki1acc.

KonuyecTtBo yueo-
o KomnuuectBo yacos B co- HBIX HEACIIb B COOT- Bcero
Oos3aTesbHbII
KJ1acc OTBETCTBUHU C y4EOHBIM BETCTBHH C KaJICH- o y4eOHOMY
MHHUMYM
IIJIAHOM B HEZEIIO JTapHBIM Y4eOHBIM [JIaHy
rpadgukom
10 A wrace 140 4 35 140
C-TI TpyIma
10 b y kiacc 140 6 35 210
I A wrace 140 4 35 140
c-IL.Ipymnna
11 by xmacc 140 6 35 210

VYBennueHne KOJIMYecTBa 4acoB 10 6 4acoB B HEJEINIO JUIsl KJIaccoB (TPYII), U3ydaro-
IIMX MaTeMaTUKy Ha 0a30BOM YpOBHE, HANpaBJIE€HO HA COBEPILICHCTBOBAHUE Yy YYaIIUXCS
BBIYHUCITUTEIIFHON TEXHUKHU; TEXHUKU MPeoOpa3oBaHus alreOpandecKnX BBHIPAKCHUM; perlie-
HUSl alreOpandecKkux, TPUTOHOMETPUUECKUX, MOKa3aTeIbHBIX, JOrapu(PMUUYECKUX YpaBHE-
HUW ¥ HEPABEHCTB; JUIsl pealn3alui aBTOPCKUX MOJXO00B; UCIOIb30BaHUS Pa3HOOOPa3HbIX
dbopM opraHuzanuu y4eOHOTO TPOIECCa; BHEIPEHUS COBPEMEHHBIX METOJIOB OOYYEHUS U
neAarornyeckux TEXHOJIOTH B COOTBETCTBUU C YPOBHEM 00Yy4aeMOCTHU M YPOBHEM OOy4eH-
HOCTH KJlacca.

Pacnipenenenue yueOHOro BpeMeHu Juis u3ydenus npeamera B 10-11 kiaccax:

KJjace Marematuka (Aareopa u H.M.) | Maremaruka (I'eomerpusi) | Maremaruka
KonuyecTBo yacos Beero KomuuectBo Beero BCETO
B HEACIIHO 4acoB B HEACIHO
Oo6s13aTe/ILHBII
MHHHMYM 90 50 140
10 xaace
Ilo yueOHOMY m1aHY:
10 A xmacc 3 105 1 35 140
C-TI TpynIia
10 b y ximacc 4 140 2 70 210
Oo0s13aTeILHBIH
MHHUMYM 90 50 140
11 xaacce

I1o yueOHOMY TUIAHY:

11 A xiacc 3 105 1 35 140
C-IL.IpyIIa
11 B y kmacc 4 140 2 70 210
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O06s3arenpbHOE (MUHUMATBHOE) KOJIMYECTBO KOHTPOJIBHBIX pA0OT MO KJIaCCaM:

MartemaTuka
(Aaredpa u Hayaga ma- | Maremaruka (I'eomet-
KJjace MaremaTuka
TEMAaTHYeCKOr0 AaHAJIN- pus)
3a)
10 xmacc 12 7 5
11 xmacc 13 8 5

HEHHOCTHBIE OPUEHTUPBI COAEPKAHUA YYEBHOI'O ITPEMETA

Marematndeckoe 00pa30BaHNE UTPAET BAKHYIO POJIb, KAK B MPAKTHUECKOM, TaK U B Y-
XOBHOH XKU3HU oO0IIecTBa. [IpakTiHueckas CTOpOHAa MaTeMaTHYECKOT0 00pa30BaHuUs CBsA3aHA
¢ GopMupoBaHHEM CIIOCOOOB AEATENFHOCTH, AYXOBHAs — C MHTEICKTYAIbHBIM Pa3BUTHEM
YenoBeka, (popMupoBaHHEM XapaKTepa U 00Iel KyIbTypHI.

[IpakTrueckas Moae3HOCTh MATEMATHKU 00YCIIOBIIEHA TEM, UTO €€ MPEIMETOM SBIISIOTCS
dyHIaMEeHTaJIbHbIE CTPYKTYPhl pPEaJbHOr0 MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJIHYeE-
CTBEHHBIE OTHOIICHUS — OT MPOCTEUIINX, YCBAaWBAEMBIX B HEMOCPEACTBEHHOM OIBITE, 10
JOCTAaTOYHO CIIOXKHBIX, HEOOXOAWMBIX AJISi Pa3BUTHS HAYYHBIX U TEXHOJOTHYECKUX HJIEH.
be3 KOHKpeTHBIX MaTeMaTHYeCKUX 3HAHUH 3aTPyIHEHO TOHMMAaHUE TPUHIIMIIOB YCTPOUCTBA
¥ HCIIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCHPHUATHE W MHTEPIIPETAIHs PasHOOOpa3HOI
COLIMATBHOM, SKOHOMHYECKOW, MOTUTHIECKON MHPOpManuu, ManodPGeKTHBHA TTOBCETHEB-
Has MMPaKTHYECKas AEATeIbHOCTh. KakaoMy 4yenoBeKy B CBOEH KM3HHU MPHUXOIUTCS BBITION-
HATH JIOCTATOYHO CJIOKHBIE pacyeThbl, HAXOAUTh B CIIPABOYHUKAX HYXHBIE (POPMYIBI U IpU-
MEHATh WX, BIaJeTh MPAKTUYECKUMH MPHUEMaMH T'€OMETPUYECKHX M3MEPEHUH U TMOCTpoe-
HUI, YATaTh, MPEICTABICHHYIO B BHIY TaOIWI, auarpamMm, rpapuKoB, MOHUMATH BEPOST-
HOCTHBIHM XapakTep cIy4aiHbIX COOBITHH, COCTABIATH HECIOKHBIE AITOPUTMBI U JP.

be3 6a30Boif MaTeMaTHUECKOW MOJTOTOBKM HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBpE-
MEHHBIM YE€JIOBEKOM. B ImIkoie MareMaTuka CIy>)KAT OMOPHBIM MPEIMETOM ISl U3y4eHHS
CMEXHBIX JUCHUIUIMH. B MOCIEMKOIBHON KU3HN peatbHON HEOOXOJUMOCTHIO B HAIIH JHH
SBJISIETCSl HETIPEPBHIBHOE 00pa3oBaHME, YTO TpeOyeT MOJHOIEHHOW 6a30Boil 0biieodpa3oBa-
TENFHON MOJTOTOBKH, B TOM YHCIIE U MaTeMaTHyeckoi. M, HakoHel, Bce OOoJbIle Crennab-
HOCTEH, TJie HeoOXOAUM BBICOKHHA YPOBEHb OOpa3oBaHMs, CBSI3aHO C HEMOCPEIACTBEHHBIM
NpUMEHEHUEM MaTeMaTUKU (SKOHOMHKa, Ou3Hec, (MHAHCH, (hU3MKa, XUMHUS, TEXHUKA, WH-
dopmatuka, 6MoIOTHS, ICUXOJOTHA U 1Ip.). Takum 00pa3om, pacimupsieTcss Kpyr IKOJIbHU-
KOB, JUISI KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM ITPEIMETOM.

JUjis ’KU3HU B COBPEMEHHOM OOIIIECTBE BAXKHBIM SIBISIETCS (JOPMHPOBAHHE MaTeMaTHye-
CKOT'O CTHJISI MBIIIJICHUS, TIPOSIBIISIOIETOCS B ONPEe/ICHHBIX YMCTBEHHBIX HaBbIKax. B mpo-
[[eCCeé MaTeMaTUYEeCKOW JEATEIbHOCTH B apCeHal NPUEMOB U METOAOB YEJIOBEYECKOTO
MBILIUIEHUS] €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS WHAYKLIUSA M ACIyKIHs, 0000IIeHne |
KOHKpETH3allusl, aHAJIU3 M CHHTE3, KJIacCU(UKAIUA U cUCTeMaTH3alus, abCcTparupoBaHue M
ananorua. OOBEKThl MaTEMAaTHYECKUX YMO3AKIIOYEHUI M TpaBWiia UX KOHCTPYHPOBAHHS
BCKPBIBAIOT MEXAHM3M JIOTUYECKHX MOCTPOCHUH, BHIPAOATHIBAIOT YMEHUS (HOPMYIUPOBATH,
00OCHOBBIBATh M JOKA3bIBaTh CYXACHHUS, TEM CAMBIM Pa3BHUBAIOT JIOTMYECKOE MBIIUICHUE.
Benymas pons npuHaIIeKUT MaTeMaTUKe B (POPMUPOBAHUU aITOPUTMHUYECKOTO MBbIIILIE-
HUSI, B BOCOUTAHUHA YMEHUH JIeMCTBOBATH MO 3aJaHHOMY aJITOPUTMY U KOHCTPYHUPOBATh HO-
Bble. B Xone pemienus 3ajad, OCHOBHOHM y4eOHOW JEATENbHOCTH Ha YPOKaX MaTEMaTHKH,
Pa3BUBAIOTCS TBOPUYECKAs U MPUKIaIHAS CTOPOHBI MBIIIJICHHUS.
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OOyueHre MaTeMaTUKE JJaeT BO3MOXXHOCTh Pa3BUBATh y YYAIIUXCSI TOYHYIO, SKOHOMHYIO
¥ MHQOPMATHBHYIO pe4b, YMEHHE OTOMpaTh HanOoJee MOIXOMSAINE S3BIKOBBIE (B YaCTHO-
CTH, CUMBOJINYECKHE, rpadUuecKre) CPEACTRa.

Marematnueckoe 0Opa3oBaHHE BHOCUT CBOW BKJIaJ B (popMHpOBaHHE OOIICH KYJIbTYphI
yenoBeka. HeoOX0MMbIM KOMITOHEHTOM O0IIeH KyJIbTYphl B COBDEMEHHOM TOJKOBAHUU SIB-
asiercsi o0Iiee 3HaKOMCTBO C METOAAaMHU IO3HAHUS JEHCTBUTEIBHOCTH, MPEICTABICHUE O
HpenIMeTe ¥ METOJIe MAaTEeMAaTHUKH, €r0 OTIMYHS OT METOJIOB €CTECTBCHHBIX M T'YMaHUTAPHBIX
HayK, 00 0COOCHHOCTSIX NMPUMEHEHHS MAaTEMATHUKU JUIS PEIICHHUS HAYYHBIX U MPUKIIATHBIX
3ajad.

M3ydeHne MaTeMaTUKU CIIOCOOCTBYET ICTETHYECKOMY BOCHHMTAHMIO YeJOBEKa, MOHUMA-
HHIO KPacOThl M U3SILIECTBA MATEMATHYECKUX PACCYKACHUH, BOCIIPHITHIO F€OMETPUIECKUX
¢dbopmM, YCBOCHHUIO UAECH CUMMETPHUH.

Hcropust pa3BUTHSI MATEMaTHYECKOTO 3HAHHS AT BO3MOXKHOCTH IOIOJHUTH 3arac Uc-
TOPUKO-HAYYHBIX 3HAHHUH IIKOJIBHUKOB, CPOPMHUPOBATH Y HUX MPEICTABICHUS O MATEMAaTHKE
KaK 4acTu 00IIeYeNIOBEYECKOM KyIbTYpbl. 3HAKOMCTBO C OCHOBHBIMH MCTOPUYECKUMH BeXa-
MU BO3HHKHOBCHHS M Pa3BUTHS MAaTeMaTHYECKOH HAyKH, C MCTOPHEW BEJHMKHX OTKPBITHH,
VMMEHAMH JIFOJIeH, TBOPUBILUX HAyKy, JOJUKHO BOWTH B MHTEJUICKTYaJIbHBIH 0arax Kakaoro
KyJIbTYPHOTO YeJIOBEKa.

JIMUHOCTHBIE, METAIIPEJIMETHBIE U ITPEJIMETHBIE PE3YJIBTATbBI
OCBOEHHMA MATEMATHUKHA

N3yueHnrne MaTeMaTHKH B OCHOBHOM IIKOJIE JJA€T BO3MOXKHOCTh 00YUYaIOIIMMCS JOCTHYb
CIEAYIOIIHNX PE3YJIbTATOB:

I B nuunocmnom nanpaeénenuu:

® oOpHEHTanus OOYYaIOIIUXCS Ha pealn3aliio MO3UTHBHBIX XU3HEHHBIX TEPCIICKTHB,
WHUIMATUBHOCTh, KPEaTHBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K JMYHOCTHOMY
CaMoOIIpeIeNIEHUI0, CIOCOOHOCTh CTABUTD LIETU U CTPOUTD KU3HEHHbIE TUIAHBI;

® TOTOBHOCTh M CIIOCOOHOCTh OOYYArOMIMXCS K CAMOPA3BUTHIO M CAMOBOCIUTAHUIO B
COOTBETCTBUU C OOIIEYEITIOBEYCCKUMHU IIEHHOCTSAMU H UJACAlaMUd TPakIaHCKOTO
o01ecTBa;

® HpPaBCTBEHHOE CO3HAaHUE W IMIOBEJCHHE Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX
LEHHOCTEW, TOJIEPAHTHOIO CO3HAHUSA U TOBEJCHUS B TMOJUKYJIBTYPHOM MHpE,
TOTOBHOCTH W CIIOCOOHOCTH BECTH AHAJIOT C IPYTUMH JIOJbMH, TOCTHTaTh B HEM
B3aMMOIIOHUMAaHUs, HAXOAUTh O0IIKE LEIH U COTPYAHUYATH IS UX JOCTHKCHHUS;

® [PUHSATUE TYMAHUCTUYECKUX  IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE U
no0porkenaTebHOE OTHOIICHHE K IPYrOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

® pa3BUTHE KOMIIETCHIIMA COTPYJHUYECTBA CO CBEPCTHUKAMH, JETHMH MIIAIIIETO
BO3pacTa, B3pOCIbIMH B 00pa3oBaTelbHOM, OOIIECTBEHHO IOJE3HOM, Yy4eOHO-
UCCJIEIOBATENIbCKOM, MPOSKTHOM U APYTUX BUJAX JEATEIbHOCTH.

® MHPOBO33PEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH,
3HAYMMOCTH HAYKH, TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPYECTBY, BJIAJICHUC
JOCTOBEpHOU HMH(pOpMAIUel 0 MepesoBbIX JOCTHKCHHUSIX U OTKPBITUSX MUPOBOU U
OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX 00 YCTpOHCTBE
MUpa U 00ILECTBA;
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IT

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpPa30BaHHIO, HA
MPOTSHKEHUU BCEU JKU3HU; CO3HATEIIHPHOE OTHOIICHUE K HEMTPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIICIITHOW MPO(PECCHOHATHLHON 1 00IIECTBEHHON NeATeILHOCTH,
OCO3HAHHBIK BBIOOp Oyaymielt mpodeccun Kak MyTh W CIOCO0 peanu3aruu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

TOTOBHOCTh OOYYarommxcs K TPYAOBOH MPOGECCHOHATLHON MeATEIhbHOCTH KaK K
BO3MOXXHOCTH Y4YacTHsi B PEHICHUH JMYHBIX, OOIIECTBEHHBIX, T'OCYIapCTBEHHBIX,
00IIIeHAIIMOHATIBHBIX TIPOOIEM;

NOTpEOHOCTh TPYAUTHCS, YBaXKEHHWE K TPYAy U JIOASM TpyAa, TPYAOBBIM
TOCTKEHUSM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHUE K PA3HBIM
BUJIaM TPYIOBOH JESITEILHOCTH,

TOTOBHOCTh K CaMOOOCITYXHBaHUIO, BKJIIOYas OOy4eHHE U BBINOJHEHHE JTOMAIIHUX
00s13aHHOCTEH.

¢usnueckoe,  IMOIUOHATHHO-TICUXOJIOTHYECKOE,  COIMAIBHOE  Oyaromoiydue
0o0ydJarolmuxcs B KU3HU O0Opa30BaTENbHOM OpraHu3aluu, ONIYIIEHUE JIE€TbMHU
0€30MMaCHOCTH U MCUXO0JIOTHYECKOTro KoMpopTa, nHGOPMAIIMIOHHON 6€30MacHOCTH.

B memanpeomemnom nanpasnenuu:

MeTaHpeI{MeTHHe PE3YIbTAaTbl OCBOCHUA OCHOBHOU O6pa3OBaTeHBHOﬁ IMporpaMmabI

MpeACTaBJICHBI TPEMS TPyNIaMu YHUBEpCaIbHbIX YueOHbIX AceiicTBuii (Y'Y [):

Pecynamuenvie ynusepcanvhvie yuebnvie oelicmaus
Buinycknux nayuumcs:

CaMOCTOSITENBHO OINpPENENATh LENH, 331aBaTh NapaMeTpbl U KPUTEPUH, 110 KOTOPHIM
MOYKHO OINPEAEIUTb, YTO 1€ JOCTUTHYTA;

OLICHUBAaTh BO3MOXKHBIE IIOCIEACTBHUS JOCTHI)KEHUS IIOCTABJIEHHOW Il B
NESATEIBHOCTH, COOCTBEHHON ’KM3HU M KU3HU OKPY’KAIOIIUX JIFOJI€H, OCHOBBIBASICh Ha
COOOpaKEHUSAX 3TUKU U MOPAJIU;

CTaBUTH U (POPMYIHPOBATh COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHOMN AESITEILHOCTH U
KU3HEHHBIX CUTYaLUSX;

OLICHMBAaTh PECypChl, B TOM YHCIE BpPEMs M JIpyrue HeMaTepuajbHble PECYPCHI,
HEOOXOIMMBIE JIJISl JOCTUKEHUS IOCTABJIEHHOM LIETH;

BbIOMpPATh MyTh JOCTHXKEHMs LI€JH, IUIAHUPOBAaTh PEIICHHE IOCTABICHHBIX 3ajad,
ONTUMU3UPYS MaTepUalIbHbIE U HEMATEePHAIIbHbIE 3aTPAThI;

OpraHn30BHIBaTh 3()(HEKTUBHBIN TMOUCK PECYpPCOB, HEOOXOMUMBIX ISl TOCTHKCHHS
IOCTaBJICHHOU 1IEJIH;

COIIOCTABIIATh IOJYYEHHBIH pe3yabTaT MAEATEIbHOCTH C IIOCTAaBJICHHOW 3apaHee
LEJIBIO.

Iloznasamenvhuvie ynugepcaivhvie yueouvie Oelicmeus
Buinycknuk nayuumcs:

UCKaTh ¥ HAXOJUTh OOOOIICHHBIE CIOCOOBI peIIeHus 3aJa4, B TOM 4YHCIIE,
OCYILECTBIISITh pa3BepPHYThI WH(OPMAIMOHHBIM TMOUCK M CTaBUTh Ha €r0 OCHOBE
HOBBIE (YueOHBIC U TO3HABATEIIbHbIC) 3a/1a4H;

KPUTHUYECKH OIICHWBATh W HMHTEPIPETHPOBATH WH(POPMALUIO C PA3HBIX TO3UIIHMA,
pacrno3HaBaTh ¥ PUKCUPOBATH MPOTHBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;
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® JCIOJB30BaTh PA3JIMYHBIE MOJEIIBHO-CXEMAaTHUYECKUE CPEICTBA IS MPEICTABICHUS
CYLIECTBEHHBIX CBSA3€H M OTHOLIECHWM, a TaKXe NPOTUBOPEYUM, BBIABICHHBIX B
WH(OPMAIIMOHHBIX UCTOYHUKAX;
® HaxoAUTh U MPUBOAUTH KPUTHUECKHWE AaAPTyMEHThl B OTHOIIEHUM JCHUCTBUH U
CYXAEHUU APYroro; ClOKOMHO U Pa3yMHO OTHOCHUTBCS K KPUTUUECKUM 3aMEUYaHUsIM B
OTHOIICHHH COOCTBEHHOTO CYKJICHHUS, pAaCCMaTPHUBATh UX KaK Pecypc COOCTBEHHOTO
pa3BUTHS;
® BBIXOAUTH 3a PAMKH Y4E€OHOTO MpeaMeTa U OCYIIECTBIIATh IEJICHANPABICHHBIN MTOUCK
BO3MOKHOCTEH JJIsl IMIMPOKOTO MEPEHOCca CPEJICTB U CIIOCOOOB ICHCTBUS,
® BBICTpPaWBATh WHAWBUAYaJbHYI0  00pa30BaTEIbHYK)  TPACKTOPHUIO,  YYHUTHIBAS
OTPAaHUYEHUS CO CTOPOHBI APYTUX YYACTHHUKOB U PECYPCHBIE OTPAHUYCHUS;
® MEHSTh U YAEPKUBATh Pa3HbI€ MO3UIIMHU B IO3HABATEILHOM JIESITEIbHOCTH.
Kommynuxamuesnvle ynueepcanvhvie yuebHvle Oelicmaus
Buinycknux nayuumcs:
® OCYIIECTBIATH AEIOBYI0O KOMMYHHUKAIMIO, KAK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU
(kak BHYTpH 00Opa3oBaTEebHOW OpraHW3alluU, TaK M 3a €€ MpeAesiaMH), Moa0upaTh
MapTHEPOB IS ACJIOBOM KOMMYHHUKAITUU UCXOS U3 COOOpaKEHUM pe3yIbTaTUBHOCTH
B3aUMOJCUCTBUS, a HE IMYHBIX CUMIIATHU;
® TMpU OCYIIECTBICHUHU TPYIIOBON pPabOTHI OBITh KaK PYKOBOJIUTEIEM, TaK U UYJICHOM
KOMaHJIbl B Pa3HbIX pOJsX (TeHepaTop UAcH, KPUTHUK, UCTIOTHUTENb, BHICTYHAIOIINMN,
AKCIIEPT U T.1.);
® KOOPIWHUPOBATh W BBIMOIHATH PabOTy B YCIOBHUSX PEATBHOTO, BHPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
® pa3BEpPHYTO, JIOTUYHO M TOYHO M3JIaraThb CBOKO TOYKY 3PEHUS C MCIOJIb30BaHUEM
aZIeKBaTHBIX (YCTHBIX U MMMCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;
e pacrno3HaBaTh KOH(JIMKTOTCHHBIE CHUTYallMd W TPEIOTBPAIIATh KOH(MIUKTHI 10 HX
aKTUBHOW (aspl, BBICTpAUMBATH JICJIOBYID M O0pa30BaTEIbHYI0 KOMMYHHKAIUIO,
n30eras TUYHOCTHBIX OIEHOYHBIX CYXKJICHHM.

III B npeomemnom nanpasienuu (6a306vlii ypoGeHs):

B cootBerctBum ¢ ®I'OC COO, npeamernbie pe3ynbTarhl ocBoeHus: OOII Ha 6a3oBoM
YpOBHE TMIpE/ACTaBIICHbl JABYMs rpymnnamu: «BbITyCKHUK HayduTcsi — 0a30BbI ypOBEHBY,
«BBIMYCKHHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS — 0a30BbI ypoBeHb». Kak U B OCHOBHOM
obmiemM 00pazoBaHWU, TPYIIIA PE3YIbTATOB «BblnycKHUK Hayyumcsa» TPENCTaBIseT coOon
pE3yNbTAThI, JOCTHXKEHUE KOTOPBIX 00ECIIeUNBACTCSI YUUTEIEM B OTHOILLIEHUHU BCeX 00ydaro-
IIMXCS, BEIOPABIIUX JaHHBIM ypoBeHb 00yueHus. ['pymnmna pe3ynbTaToB «BslnycKHUK nojiy-
YUm 603MONCHOCHIb HAYYUMbCA» 00SCTICYNBACTCS YUYUTEIIEM B OTHOIIICHUY YacTH HanboJliee
MOTHBHPOBAHHBIX M CIIOCOOHBIX OOYYalOmUXcCsi, BRIOPABIIMX JaHHBIM YPOBEHb OOyUYCHUSI.
[Tpu xoHTpose KadecTBa 00pa30BaHuUs IpyIia 3aJaHUi, OPUEHTUPOBAHHBIX HA OLEHKY J0-
CTI)KCHHSI TUIAHUPYEMBIX PE3yJbTaTOB M3 OJoKa «BBIMTyCKHUK MONYYUT BO3MOXKHOCTH
HAYYUTHCS», MOKET BKITIOYATHCS B MAaTepUaIbl 0JIOKa «BBIMYCKHUK HAaydUTCS». DTO TO3BO-
JUT TPEJOCTaBUTh BO3MOXKHOCTH OOYYaroIIMMCS MPOJEMOHCTPUPOBATH OBJAJICHHE Kaye-
CTBEHHO MHBIM YPOBHEM JIOCTH>KEHHMI U BBISBIATH JMHAMHUKY POCTa YMCICHHOCTH Hauboliee
MOATOTOBJICHHBIX 00YYaIOIINXCS.

[IpuHIMNHANBHBIM OTIUYUEM PE3YJIHTATOB 0A30BOr0 YPOBHS OT pe3yJbTAaTOB YIIIyO-
JIEHHOTO YPOBHS SIBJISIETCS UX 1EJIEBAS] HAIIPABIEHHOCTb.
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PesynbraTel 6a30BOr0 YpOBHSI OPUEHTHPOBAHBI HA OOIIYI0 (PYHKIMOHAIBHYIO TPAMOT-
HOCTb, MOJYyYEHUE KOMIIETEHTHOCTEW NJIsl MOBCEJHEBHOM XKM3HU U OOIIEro pa3BUTUS. Idma
epynna pe3ynbmamos npeononazaem:

® [IOHMMAaHHUE NPEAMETA, KIIIOUEBBIX BOIIPOCOB M OCHOBHBIX COCTAaBJISAIOIIUX JJIEMEHTOB
U3y4aeMoi MpeaMeTHON 001acTH, YTO 00eCIIeUnBAEeTCs HE 3a CUET 3ay4MBAHUs OIpe-
JIEJIEHUH W TPaBUJI, a MOCPEACTBOM MOJIEIUPOBAHUS U TOCTAHOBKH MPOOJIEMHBIX BO-
IPOCOB KYJbTYPbI, XapaKTE€PHbIX I JaHHOH NpeaAMeTHON o0aacTu;

® yMEHHUE pellaTh OCHOBHBIE IIPAKTUYECKHUE 3a7a4d, XapaKTEPHBIEC IS UCIOJBb30BAHMS
METOJIOB U MHCTPYMEHTAapUs JaHHOU MPeAMETHON 00JacTH;

® 0CO3HAaHUE PAMOK M3y4aeMOH MpeIMETHON 00JacTH, OrpaHUYEHHOCTH METOJIOB U WH-
CTPYMEHTOB, TUIIMYHBIX CBSA3€H C HEKOTOPBIMU JAPYTUMHU OOJIACTSIMU 3HAHMUSL.

[IpenmeTtHble pe3ynbTaThl pasznena « BbIMYCKHMK MOJYYHT BO3MOKHOCTH HAYUYHMTh-
csD»> HE BBIHOCSATCS Ha MTOTOBYIO aTTECTallMIO, HO MPU 3TOM BO3MOXKHOCTh UX JAOCTHIKECHUS

JOJKHA OBITh MPEOCTABIICHA KAXKIOMY 00yJaroIieMycs

HpeZ[MeTHble P€3yJAbTAThI. MartemaTuka: a.11re6pa U HaYaJda MATCMAaTHYCCKOro aHa/Jau3a, recoMeTpust

ba3oBnblii ypoBenb «IIpodeMHo-pyHKIMOHAIBHBIE Pe3yabTAThD»

Ilean ocBoeHust
npeaMera

I. BbIyCKHUK HAYYHTCH

II1. Boinycknuk nosiyuum 603MOMCHOCHb
Hayuumocs

I[J'ISI HCIIOJIb30BaHMS B IOBCCIHEBHOM
JKH3HU U 00€CTICeYeHHS BO3MOKHOCTH
yCCUIHOr 0 NpoOAOJKCHUS O6pa3OBaHI/I}I
IO CIICHUaJIbHOCTAM, HC CBA3aHHBIM C
IIPUKIJIaIHBIM HUCITI0JIb30BAHUEM MaT€Ma-
THKH

s pazeumust MblAeHUS, UCHONIb30BAHUSL
6 NOBCEOHEBHOI JHCU3HU U 0Decnevenus
B03MONCHOCTNU YCNEUIHO20 NPOOOIINCEHUS
00pa308aHUsL NO CHEYUATILHOCISAM, He
CEA3AHHBIM C NPUKAAOHBIM UCHONb308AHU-
eM MamemamuKu

TpeGoBanus K pe3yabTaTam

Pa3nen

I. BbIyCKHUK HAYYHTCH

II1. Botnycknuk noayuum 603moixicHoCHb
Hayuyumovcs

1. Di1eMeHTBI
TEOPHH MHOKECTB
M MaTeMaTH4e-
CKOIi JIOTUKH

— Omnepuposathk Ha 6a30B0M ypoBHe' 110-
HATHSIMH: KOHEYHOE MHO)KECTBO, SJIEMEHT
MHO>KECTBa, ITOJIMHOKECTBO, TIepecedeHne
1 00bCTUHECHIE MHOXKECTB, YHCIOBBIC
MHO’KECTBa Ha KOOPJAMHATHOUN MpsIMOiA,
OTpE30K, HHTEPBAL;

— omnepupoBaTh Ha 0a30BOM YPOBHE MMOHS-
TUSMHU: YTBEPKICHUE, OTPULIAHUE YTBEP-
JKJICHUS, ICTUHHBIE U JIOXKHBIC YTBEPKIC-
HUS, IPUYMHA, CTIEICTBUE, YACTHBIH CITy-
yaii 001Iero yTBEpKACHHS, KOHTPIIPUMED;
— HaXOJIUTh MEepeceucHUe U 00hETUHEHUE
JIBYX MHOXECTB, MIPEJICTABICHHBIX rpadu-
YECKH Ha YUCIIOBOU MPsSIMOiA;

— CTPOUTH Ha YUCJIOBOM MpsAMOI Mo-
MHO>KECTBO YHCIIOBOT'O MHOXECTBA, 3a-

—  Onepuposamv’ nOHAMUAMIL: KOHEYHOE
MHOICECBO0, DNEMEHIN MHONCECEA, NOO-
MHOJICECMB0, nepeceyenue u 00beduHeHue
MHOIICECMB, YUCTIOBble MHONCECBA HA
KOOPOUHAMHOU NPAMOU, OMPe30K, UHmep-
841, NOTYUHINEPBAT, NPOMEICYINOK C Gbl-
KO0mMOoU moyKot, epaguueckoe npeo-
cmasnenue MHOICeCm8 Ha KOOPOUHATHHOU
nIoCKOCmu,

—  onepuposamv NOHAMUAMU. YmeEep-
JHcO0eHue, ompuyanue ymeepicoeHus, uc-
TMUHHBLE U TONCHBIE YINBEPIHCOCHUS, NPU-
YUHa, creocmaeue, Yacmublil Cryual 0ouye-
20 YmeepIcOetUs, KOHMmpnpumep,

—  Nposepsamb NPUHAOTIEHCHOCID djle-
MEHMA MHONHCECBY;

13pneckb M ganee: pacnosHaBaTb KOHKPETHbIE NPMMEPbI OBLIMX NOHATUI NO XapaKTePHbIM NPU3HaKaMm, BbINOAHATb Ael-
CTBMA B COOTBETCTBUU C ONpeaeneHnem 1 NpocTenMMM CBOMCTBAMM NOHATUIA, KOHKPETU3MPOBATb NpUMepamun obimne

MNOHATUA.

23pneck M fanee; 3HaTb ONpeAeneHne NoOHATUA, YMETb NOACHATb €ro CMbIC/, YMETb UCMO/1b30BaTh MOHATUE M €ro CBOii-
CTBa NpU NPOBEAEHUN PACCYKAEHUM, pelleHnm 3a4au.
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JaHHOE TIPOCTEUIIINMH yCIOBHAMU;

— Ppaclo3HaBaTh JIOXKHBIC YTBEPKIACHHUS,
OIMOKY B PaCCYXICHUSIX, B TOM YHCIIE C
KCIIOJIb30BAaHUEM KOHTPIPUMEPOB.

B noeceonesnoiit scusnu u npu uzyuyenuu
opyzux npeomemos:

— HCHOJB30BaTh YUCJIOBHIC MHOXKECTBA Ha
KOOPAMHATHOM NpSAMOM JJIsl OMUCAHUS pe-
ANBHBIX MPOIIECCOB U SABJICHHUIA;

— TPOBOIUTH JIOTHUECKUE PACCYXKIACHUS B
CUTYaIMsIX IOBCETHEBHON KU3HH

—  Haxooums nepeceyerue u 0bveouHe-
HUe MHOJICeCm8, 8 MOM YUCIe NPedCcmas-
JIEHHBIX 2paghuiecku Ha YUCI08OU NPSAMOLL
U Ha KOOPOUHAMHOU HAOCKOCTNUL,

—  npo8oOUMb QOKA3AMENbHbIE PACCYIIC-
OeHust 0151 060CHOBAHUL UCIUHHOCIU
YmeepIHcOeHUlL.

B noeceonesHoll scu3nu u npu uzyveHuu
opyaux npeomemos:

—  UCNONb308AMb YUCTIOBbLE MHONCECTBA
HA KOOPOUHAMHOU NPAMOU U HA KOOPOU-
HamHou NIOCKOCMU 0J1 ONUCAHUS Pedib-
HbIX NPOYECCO8 U AGNEHULL,

—  npo8oouUmb QOKA3AMENbHbIE PACCYIIC-
OeHUsl 8 CUMYAYUAX NOBCEOHEBHOU HCUHU,
npu peuteHul 3a0ay U3 Opyeux npeomemos

2. Yucjia " BbI-
paxeHusi

— OnepupoBaTh Ha 6a30BOM YPOBHE T10-
HSATUSMHU: [1EJI0€ YKUCIIO0, ICTUMOCTh YUCEIT,
0OBIKHOBEHHAS IPO0b, NeCATUIHAS APOOb,
palMOHATIBHOE YHCIIO, MTPUOIMKEHHOE
3HAYCHHUEC YKCIIa, YaCTh, J0JIS, OTHONICHHE,
MIPOIICHT, MOBHIIICHUE U MOHWKEHUE Ha
3aJJaHHOE YHCJIO MPOIEHTOB, MacIITao;

— ONEepUPOBaTh Ha 0A30BOM YPOBHE ITOHSI-
THSAMH: JIOrapu(M Yncia, TPUrOHOMETPH-
4yeckast OKPYKHOCTb, TpayCcHast Mepa yr-
J7a, BEJIMYHMHA YTIIa, 33J]aHHOTO TOYKOH Ha
TPUTOHOMETPUUYECKON OKPYKHOCTH, CH-
HYC, KOCHHYC, TAHTEHC U KOTAHI'CHC YT-
JIOB, IMCIOIIHX MTPOU3BOJIBHYIO BEITHUUHY;
— BBINOJIHATH apuMeTHICCKUE IEHCTBUS
C IEJBIMH U pallMOHATBHBIMU YUCIIAMH;

— BBIMOJIHATH HECIIOKHBIE MPeodpa3oBa-
HUS YUCITIOBBIX BBIPAXKCHUH, COCPIKAIIINX
CTETICHH YHCE, JIM0O KOPHHU W3 YHced,
J1100 JIorapu(Mbl YHCET,

— CpaBHHBATh PAlMOHANBHBIC YHCIIA
MEXTy COOOM;

— OIICHUBATh U CPABHUBATH C PAI[HOHAIb-
HBIMHU YUCJIAMH 3HAYCHHSI [IENIBIX CTEre-
HeW urcell, KOpHEeW HaTypalbHOMN CTEIEHH
M3 YHCe, TOTapU(PMOB YHCEI B TPOCTHIX
Clyvasix;

— M300paXkaTh TOYKAMH Ha YHCIOBOH
MPSIMOM TeJTbIe ¥ PAIlMOHATBHBIC YHCIIA;

— M300paXkaTh TOYKAMH Ha YHCIOBOH
MPSIMOM TeJTbIe CTETICHN YHCell, KOPHU
HATYpalTbHOM CTETIEHH U3 YHCEIT, JIoTa-
PUQMBI YHCeT B IPOCTHIX CIYyYasX;

— BBINOJIHATH HECIIOXKHBIE TPeodpa3oBa-
HUS TETBIX U APOOHO-palHOHATBHBIX OYK-
BEHHBIX BBIPOKCHHUIA;

— BBIP@XaTh B MPOCTEHIIIUX CITyYasix U3
PaBEHCTBA OJIHY MIEPEMCHHYIO Yepe3 JApy-
rHe;

—  C80000HO onepupo8amov NOHAMUAMU:
yenoe Yucio, 0enUMoCHb yuces, 0ObIKHO-
8ennas Opobdwb, decamuunas 0pobs, payu-
OHANbHOE YUCTO, NPUOIUIICEHHOE 3HAUEHUE
Yucaa, 4acmo, 008, OMHoOUleHue, npo-
yenm, NoGvllUeHUe U NOHUNCEHUE HA 3d-
danHoe Yucio NPoyeHmos, Macumao,

—  npu8ooUms npUMepPbL YUCEL C 3a0AH-
HBIMU CEOUCMBAMU OCTUMOCTIU;

—  onepuposamv NOHAMUSIMU. J102aAPUPM
YUCIA, MPUSOHOMEMPULECKAs OKPYIHC-
HOCMb, PAOUAHHAS U 2DAOYCHASL Mepa Ye-
214, 8eIUYUHA Y2Na, 3a0aHH020 MOYKOU HA
MPUSOHOMEMPUYUECKOU OKPYICHOCMU, CU-
HYC, KOCUHYC, MAH2EHC U KOMAHSEHC Y-
7108, UMEIOWUX NPOUZBOTILHYIO GETUUUHY,
yucia e u m;

—  8bINOAHAMb apu@memuueckue oeu-
cmaus, couemasi YCmHule U NUCbMeHHble
npuemvl, NPUMEHssi HPU HeobX0OUMoCmu
BLIYUCTIUMENbHYIE YCMPOUCMEA,

—  HAX0OUMb 3HAUEHUs KOPHS HAMYPAlb-
HOU cmeneHu, cmenenu ¢ payuoHaIbHbIM
noKazamesnem, 102apu@ma, Ucnoib3ysi npu
He0OX00UMOCTU 8bIYUCTIUMENbHBIE
ycmpoticmea,

—  NOb308AMBCS OYEHKOU U NPUKUOKOL
npu NpAKMuYecKux pacyemax;

—  NpOoBOOUMb NO U3BECIHBIM (POPMYIAM
U NPasUIamM npeodpazo8aHust OYKGeHHbIX
8bIPADICEH UL, BKTIOUAIOWUX CTHENEHU, KOD-
HU, 102apu@mbvl U MPULOHOMEMPUYECKUE
dynxyuu;

—  HAXO0OUMb 3HAYEHUS YUCTOBIX U OVK-
BEHHDIX 8LIPANCEHUL, OCYUeCMEISS Heo0O-
X0O0uUMble NOOCMAHOBKU U NPeobpa308a-
HUsl;

—  U300padicamsv cxemamuyecku y2eoi,
BENIUYUHA KOMOPO2O GbIPAICEHA 8 2PAY-

24




Pabouas npoepamma cpeonezo obueco obpaszosanus no « Mamemamuka:

aneebpa u Ha4aNa Mamemamuiecko2o aHanu3d, 2e0Mempusy
MAOY COLI Nel

— BBIYHUCIATH B MPOCTHIX CIyYasx 3Hade-
HUS YMCIIOBBIX U OYKBEHHBIX BBIPKEHU,
OCYILECTBIISIS] HEOOXOIUMBIE TTOICTAHOBKH
U IpeoOpa3oBaHus;

— M300paXkaTh CXeMAaTUYECKH YTOJI, BEIH-
YHHA KOTOPOTO BEIpAKEHA B TPaaycax;

— OLICHMBATh 3HAKHU CUHYCa, KOCUHYCA,
TaHTeHCa, KOTAHT€HCA KOHKPETHBIX YTJIOB.
B noeceonesnoit srcusnu u npu uzyuenuu
opyzux yueoHbvIX NpeoMemos:

— BBIMIOJIHATH BBIYUCIIEHUS TIPH PEIICHUN
3a/1a4 MPaKTUIECKOTO XapaKTepa;

— BBIMIOJIHATH MPAKTUYCCKUE PACUCTHI C
UCIIOJIb30BaHUEM MPH HEOOXOJUMOCTH
CIIPABOYHBIX MaTEPHUAIOB M BHIYHCIH-
TEJIbHBIX YCTPOWCTB;

— COOTHOCHTD PEaibHbIC BEJIMYMHEI, Xa-
PaKTEepUCTUKU O0BEKTOB OKPYKAIOIIETO
MUpa C X KOHKPETHBIMHA YHCIOBBIMU
3HAYEHUSIMU,

— HUCIOJB30BaTh METOABI OKPYTJICHHUS,
MPUOKEHUS W TPUKUIKH TP PEIICHUN
MPAKTHYECKUX 3a]1a4 MOBCETHEBHOM KH3-
HU

cax uau paouanax;

—  UCNONb308aMb NPU peuienul 3a0ay
MabauuHble 3HAYEeHUs MPUSOHOMempuye-
CKUX PYHKYULL YeN08;

—  GLINONIHAMb NEPEBOO GETUUUNBL Y2ld U3
Paouannoll mepwvl 8 2padycHyio u oopam-
HO.

B noeceonegnoii scusnu u npu uzyuyenuu
Opyzux yueoHvIX npeoMemos:

—  GLINOJIHAMY OCUCNBUS C YUCTOBLIMU
OGHHBIMU NPU peuleHUU 3a0ay npaKkmuye-
CK020 Xapaxmepa u 3a0ay U3 paziuiHvix
obracmetl 3HAHUL, UCNOAL3YS NPU HEOOXO-
OUMOCMU CHPABOYUHBLE MAMEPUATbL U Bbl-
yycaumenvHbie YyCmpoucmea;

—  OYeHUBamv, CPABHUBAMb U UCHOIb30-
8amMb NpU peuleHUuU NPAKMUYecKux 3a0ay
YUCNI08ble 3HAUEHUS PeAIbHbIX BETUYUH,
KOHKpEmHble YUCT08blE XAPAKMEPUCTUKU
00beKmMo8 OKpydHcaouezo mupda

3. YpaBHeHus
HEpaBeHCTBA

— Pemiats nuHeiiHbIE ypaBHEHUS U HEpa-
BEHCTBA, KBaJIPATHBIC YPABHCHHUS;

— permiaTh JIorapupMUIECKHE YpaBHCHHS
Buga  log . (bx + ¢) = d u npocTeiimue
HepaBeHCTBa BHa log , x < d}

— pelaTh MOKa3aTeNIbHbIC YPaBHEHHUS,
Bua a ™ " °= d (rne d MoXkHO mpescTa-
BUTH B BUJIC CTETICHU C OCHOBAaHHEM d) U
npocTeiInne HepaBeHCTBa BUIA a° < d
(Tme d MOXHO TIpeACTaBUTEL B BUC CTEIIC-
HU C OCHOBAaHHEM Q);.

— TPUBOAUTH HECKOJIBKO IPUMEPOB KOP-
HEH MPOCTEHILEro TPUrOHOMETPHUIECKOTO
ypaBHEHUS BHJIA: SIN X = @, COS X = a, tg x
= a, ctg X = @, TIe a — TabIMYHOe 3HaYe-
HHE COOTBETCTBYIOIIEH TPUTOHOMETpUYE-
CKOM (DyHKLIMH.

B noeceonesnoii ycusnu u npu uzyyenuu
opyzux npeomemos:

— COCTaBJIATh ¥ peliaTh YpaBHEHUS U CH-

CTEMbl YpaBHEHUH MPH PEIICHUH HECIIOK-
HBIX MTPAKTUYECKUX 3aj1a4

—  Pewamw payuonanvivie, nokazamenn-
Hble U 102apu@muuecKue ypasHeHus: u He-
pasencmaa, npocmenuiue uppayuoHab-
Hble U MPULOHOMEemMpUYecKue YypagHe s,
HEePAaBeHCmed U Ux CUCTHeMbl,

—  UCNONB308aMb MEMOObl PeUleHUs]
VpasHeHull.: npugedeHue K 8Udy «npousee-
Oenue pasHo HYI0» UTU «YACMHOE PAGHO
HYII0Y, 3aMEHA NePEMEHHbIX,

—  UCNONb308aMb MEMOO UHMEPBAN08 OJIA
Ppeulens Hepagencms,

—  UCNONBb3068aMb 2pAduUUecKUti Memoo
0715 RPUOTIUIICEHHO20 PeUteHUs YPAGHEHUTI
U HEpaseHCme;

— uz0Opasicamv Ha MpucoHOMempuye-
CKOTL OKPYICHOCIU MHOJICECMBO PeUuleH Ul
npocmetuux mpueoHOMempuyecKux
VPABHEHUll U HEPABEHCMB,

—  BLINOAHAMbL OMOOP KOPHell YpasHe Uil
UnU peuienuti HepaseHcme 8 COOMeEem-
CcMeuU ¢ OONOTHUMETLHBIMU YCI0BUAMU U
02PaHUYeHUAMU.

B nosceoneenoii scusnu u npu uzyuenuu
opyzux yueoHvIX NPeoOMemos:

—  CcoOCmasnams U peuiams ypasHeHus,
cucmembl ypasHeHull U Hepagencmed npu
peutenuu 3a0ay Opyeux yueOHvIX npeome-
mos;

—  UCNONb308aMb YPAGHEHUS U HEPABEH-
cmea 015t NOCMPOeHUs U UCCIe008aHUS
NPOCTetuUX MamemMamuyeckux mooenel
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PeabHbIX CUMYAYUIL U NPUKIAOHBIX 3a-
oau;

—  YyMemb UHMEPNPemuposams NOXYYeH-
HbLU NPU PeUleHUU YPABHEHUS, HEPABEH-
CMBA WU CUCMEMbL PEe3YIbIam, OYeHU-
8amb €20 NPasoono0odue 8 KOHMeKcme
3A0AHHOU PEaibHOU CUMYayuu Ui npu-
KIAOHOU 3a0ayu

4. DyHKIIUN

— OmnepupoBaTh Ha 6a30BOM ypOBHE TI0-
HATHSIMH: 3aBUCUMOCTD BEIIMYUH, (PYHK-
IIUs1, apTYMEHT U 3HA4YCeHUE QYHKIUHU, 00-
JIACTh ONPE/ICIICHUS K MHOXKECTBO 3HaUe-
HAW QyHKIHH, Tpa]uK 3aBUCHMOCTH,
rpaduk QyHKOMH, HYTU QYHKIUH, TIPO-
MEXYTKU 3HAKOMIOCTOSIHCTBA, BO3PaCTaHUE
Ha YHCJIOBOM MPOMEXYTKE, yObIBaHHE Ha
YHICIIOBOM IIPOMEKYTKE, HANOOJIbINEE U
HauMEHbIIIee 3HAYCHNE (PYHKIIMU Ha YHUC-
JIOBOM TIPOMEKYTKE, IEPHOANYECKAs
(hyHKIHS, TIEPHOT;

— ONepUpOBaTh Ha 0A30BOM yPOBHE ITOHSI-
TUSMU: TIpsiMasi ¥ 00paTHas MPOIIOPIIHO-
HAJBHOCTH JIMHCHHAS, KBaJpaTUIHAS, JIO-
rapupMuIecKas U okazareiabHas QyHK-
WU, TPUTOHOMETPUYECKIE (DYHKITUH,

— pacmno3HaBaTh IrpaduKU AIEMEHTAPHBIX
¢$yHKUMI: PsIMOI 1 0OpaTHO TpoTnop-
HHMOHAJIBHOCTH, TMHEUHOW, KBaJIpaTUIHOM,
Jorapu(MUYECKON U TIOKa3aTeIbHON
(YHKITHIA, TPUTOHOMETPUYECKUX (PYHK-
LW,

— COOTHOCHTH TpaduKH dTEMEHTAPHBIX
(byHKIMIA: TPSAMOI 1 00paTHOM TPOIIOp-
LHMOHANBHOCTH, IMHEWHOH, KBaIpaTUUHOM,
Jorapu()MUYECKON U TIOKa3aTeIbHON
(YHKITHH, TPUTOHOMETPHUYCCKUX (PYHKIIUH
¢ ¢popMynamu, KOTOPHIMU OHU 3a/1aHEI,

— HaXOJUTb IO TpauKy NPUOTIHKEHHO
3HauYeHUs (PYHKINU B 33/IaHHBIX TOYKAX;

— OmpenenaTh 1o rpaduKy CBOHCTBA
dbyakaun (HyId, IPOMEXYTKH 3HAKOIIO-
CTOSIHCTBA, IPOMEXYTKH MOHOTOHHOCTH,
HauOOJIBIINE ¥ HANMEHBIIINE 3HAYCHUS U
T.IL);

— CTPOUTH ICKU3 rpaduka GyHKINH, YI0-
BIIETBOPSIONIEH MPUBEIEHHOMY Ha0Opy
ycioBuii (MPOMEXYTKHA BO3pAacTaHUS /
yObIBaHUS, 3HaUCHNE (DYHKIIUY B 3a]1aH-
HOW TOYKE, TOYKH IKCTPEMYMOB H T.JI.).

B noeceonegnoi scusnu u npu uzyuenuu
opyaux npeomemos:

— OmIpenensTh 1o rpadukaM CBOWCTBA
peaNbHBIX TPOIIECCOB M 3aBUCHMOCTEH
(HauOospIIME U HANMEHBIIINE 3HAYCHHUS,

—  Onepuposamv ROHAMUSMU: 3A6UCU-
MOCmb 6enUdUH, (DYHKYUSA, apeyMeHm U
3Hauenue GyHKyul, 001aCmb OnpedeeHus.
U MHOJICECTNBO 3HAUeHUll PYyHKYUY, 2pa-
ux 3asucumocmu, epapux Gyukyuu, Hy-
U PYHKYUY, NPOMENCYMKU 3HAKONOCHO-
SAHCMBA, 803PACMAHUE HA YUCTIOBOM NPO-
MedicymKe, YObl8aHue Ha YUCI080M NPO-
MedicymKe, HauboIbulee U HauMeHbuiee
3HaYeHue GYHKYUU HA YUCTO80M NPOMe-
JHCYymKe, nepuoouyecKass yHKyus, nepu-
00, Yemnas u Heuemuas Qyuryuu,

—  onepuposamv NOHAMUIMU. NPAMAS U
00pamuas nponopYUOHATLHOCMY, TUHEl-
Has, Keaopamuunas, 1o2apupmuvecxasn u
NOKA3aMenbHasl (PYHKYUY, MPUSOHOMEN-
puueckue ynkyuu;

— onpedensimb 3HAUEHUE QYHKYUU NO
SHAYEHUIO apeyMeHma Npu pa3iuiHblx
cnocobax 3a0anusi PYHKYul,

—  cmpoumbv 2paguKy U3y4eHHbIX QYHK-
yuii;

— onucwieams No 2paguxy u 6 npocmeli-
WX cayuasx no popmyne nogedenue u
ceoticmea QyHKyuil, Haxooums no pagu-
Ky pyuxyuu Hauborvuiue u HaumeHbuUe
3HAYEeHUs.,

—  Ccmpoums 3cKu3 epagura QyrnKyuu,
Y0081emBopsiowell NPUEeOeHHOMY HAOOPY
YCI08ULL (NPOMEIICYMKU B03PACMA-
HUs/yObI8aHUs, 3HAYEHUe PYHKYUU 8 3a-
O0aHHOU MouKe, MOuKU IKCMPEMYMO8,
acumMnmomol, Hyau QyHKyuy u m.o.);

—  pewiamy ypaeHenus, npocmeliuue cu-
cmembl ypasHeHuil, UCHOIb3Ys CEOUCTEA
@yHryuil u ux epaguros.

B noeceonesnoit scusnu u npu uzyuyenuu
opyaux yueOHbIX npeomMemos:

— onpedensimv No 2pAPuKam U UCHOb-
308amb 0151 peulenuss NPUKIAOHbIX 3a0ay
CBOIICTNBA PEeANbHBIX NPOYECCO8 U 3A8UCU-
Mmocmetl (Haubonvluue U Haumenbuiue
3HAYEHUsl, NPOMEIICYMKU 603PACANUSA U
VObIBAHUS YYHKYULU, NPOMEICYMKU 3HAKO-
NOCMOSIHCMEA, ACUMRINONbL, REPUOO U
m.n.);

—  UHmMepnpemupo8ams C60UCMEa 8 KOH-
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MIPOMEXKYTKH BO3PACTaHUS U yOBIBaHHUA,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.11.);
— UHTEPIPETUPOBATH CBOMCTBA B KOHTEK-
CT€ KOHKPETHOM MpaKTUYECKON CUTYalUU

meKcme KOHKPEmHOU NPAKmu4ecKkoll cu-
myayuu;

— onpedensimv no epaguram npocmeii-
wiue XapakmepucmuKku NepuoOUIecKux
npoyeccos 8 buono2ul, IKOHOMUKE, MY3bl-
Ke, paouocesasu u op. (amMniumyod, nepuoo
um.n.)

5. DJ1IeMeHTHI Ma-
TEeMATHYECKOro
aHAJIN3a

— OmnepupoBaTs Ha 6a30BOM YPOBHE T10-
HATHSIMH: TIPOU3BOIHAS (QYHKIUU B TOUKE,
KacaTeJbHas K rpaduKy QyHKIINHU, TPOU3-
BOJIHAsI (DYHKITHH;

— ONpeAessITh 3HauUeHUE MPOU3BOAHOM
(hYHKIIUH B TOYKE IO M300paKCHUIO Kaca-
TETHLHOU K TpaduKy, IPOBEICHHOMN B 3TOM
TOYKE;

— peliaTh HECJIOXKHEIC 3aJIa4H Ha TIPUMe-
HEHHE CBSI3U MEXTy IPOMEKYTKAMH MO-
HOTOHHOCTH W TOYKaMH dKCTpEMyMa
(yHKIUY, ¢ OJJHOHM CTOPOHBI, U TIPOME-
JKYTKaMH 3HaKOMTOCTOSHCTBA U HYJISIMH
MIPOU3BOAHOM 3TOM (QYHKIIUH — C IPYTOM.
B noeceonegnoii scusnu u npu uzyyenuu
Opy2ux npeomemoas:

— TONB3ysCh rpadykaMu, CpaBHUBATH
CKOpPOCTH BO3pacTaHus (pOCTa, MOBBILIE-
HUS, YBEIMYEHHS U T.I1.) FIIA CKOPOCTH
yObIBaHUS (MafeHMs], CHIKCHUS, yMEHbB-
IICHHS U T.I1.) BSJIMYHMH B PeabHBIX MPO-
reccax;

— COOTHOCHTB Tpauku peasbHBIX MPO-
IIECCOB U 3aBUCUMOCTEH C UX OTHCAHUS-
MU, BKJTFOUAIONUMH XapaKTEPUCTUKH CKO-
poctr u3MeHeHUs (OBICTPEIN POCT, IJIaB-
HOE TIOHIDKEHHUE | T.11.);

— HCIIOJIB30BaTh TpauKu peaTbHBIX MPO-
LIECCOB I PELICHUS HECIIOKHBIX MPH-
KJIQJHBIX 33124, B TOM YHCIIC OTPEACIss
10 Tpad MKy CKOPOCTh X0JIa Tpoliecca

—  Onepuposamsv NOHAMUAMU: NPOU3EO0-
Has PYHKYUY 6 mouke, KAcamenbHas K
epapuky Gyukyuu, npouzeoonas QyHK-
yuu;

—  GLIYUCTAMb NPOU3BOOHYIO OOHOUIEHA,
MHO204NIeHA, K8AOPAMHO20 KOPHSL, NPOU3-
B00HYIO CYyMMbL PYHKYUI,

—  GLIYUCAAMb NPOU3BOOHBIE dNEMEHMAD-
HbIX QYHKYUU U UX KOMOUHAYUL, UCNOb-
3y51 CHPABOUHBIE MAMEPUATDL,

— uccaedosams 8 NPOCMeNUUx Cyuasx
@DYHKYUYU HA MOHOMOHHOCTb, HAXOOUNb
Hauboavbile U HAUMEHbULUE 3HAYEHUS]
@dyHKYull, Cmpoums epapuxu MHo2ouae-
HO8 U NPOCEUUUX PAYUOHATLHBIX (DYHK-
Yull ¢ UCNOTIL30BAHUEM ANNAPATNA MAme-
MAmMUYecKo20 aHanu3d.

B noeceonesnoii ycusnu u npu uzyyenuu
opyzux yueoHvIX NpeoMemos:

—  pewams NpuKiaouvie 3a0auu U3 ouo-
J02uU, QUIUKU, XUMUU, IKOHOMUKU U OpY-
2UX NPeOMemos, CesA3anHble C UCCeO08d-
HUEM XAPAKMepUCmuK peaibHblx npoyec-
€08, HAXOHCOEeHUeM HAUOONLUIUX U
HAUMEHbUUX 3HAYEeHUL, CKOPOCIU U YCKO-
peHus u m.n.;

—  UHmMEPNPemupo8ams NOLyYenHble pe-
3yIbMAambl

6. CtaTtucTtuka u
TeOpHs BEPOAT-
HOCTe€Ii, JIOruKa u
KOMOMHATOPHKA

— OmnepupoBaTh Ha 6a30BOM YpOBHE OC-
HOBHBIMH OITUCATEIHHBIMU XapPaKTEPUCTH-
KaM{ YHCIIOBOTO Habopa: cpeanee apud-
METHYECKOe, MeIiiaHa, HanOoJbIee U
HaMEHbIIIee 3HAUCHUS;

— omnepupoBaTh Ha 0a30BOM YPOBHE IMOHS-
TUSMU: 9aCTOTa U BEPOSITHOCTh COOBITHS,
CITy4alHBIH BEIOOD, OTBITHI C PABHOBO3-
MO’KHBIMH 3JIEMEHTAPHBIMH COOBITHAMU;
— BBIYHUCIIATH BEPOSTHOCTH COOBITHIA Ha
OCHOBE MOJICYETa YUCIIA UCXOJIOB.

B noeceonesnoit srcusnu u npu uyuenuu
opyaux npeomemos:

— OIIEHUBATh U CPABHHUBATH B IIPOCTHIX
CITy4asx BEPOSITHOCTH COOBITHIA B pealb-
HOM KHU3HH;

— YUTaTh, COMIOCTABIISATE, CPABHUBATD,

—  Umemv npedcmagnenue o OuCKkpemHuix
U HeNpPepvIGHBIX CAYYANUHBIX GETUYUHAX U
pacnpeoenenusx, 0 He3a8UCUMOCIU CITy-
YAUHBIX BENUYUH,

—  uMemb npedcmasienue 0 Mamemamu-
YeCKOM OXHCUOAHUU U OUCNePCUU CTLyYAll-
HbIX GEUYUH,

—  umMemb npedcmasienue 0 HOPpMAaIbHOM
pacnpeoenenuy u npumMepax HopMaibHo
PACHPEOeNeHHbIX CLYHAUHBIX 6EIUYUH,

—  NOHUMAMb CYMb 3AKOHA OOTLUUUX Yll-
cen U 8b100POYHO20 MEMOOA U3MEPEHUS.
eeposamuocmetl;

—  umembv npeocmasienue 00 YCio8HOU
BEPOSIMHOCIMU U O NOTIHOU 8EPOSTNHOCIU,
NPUMEHSIND UX @ PeuleHul 3a0ay;

—  uMemb NpeoCmasienue 0 Ga}CHHIX
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HHTEPIPETUPOBATH B IPOCTHIX CIIyYasx
peasbHbIC TaHHBIE, TPE/ICTABICHHBIC B
BUJIE TaOJIHII, TUarpamMm, rpaduKoB

YACMHbBIX 8UOAX pacnpedeneHull u npume-
HAMb UX 8 Peuenul 3a0ay;

—  umemv npeocmasiieHue 0 Kopperayuu
CAVUAUHBIX GEIUYUH, O IUHEUHOU pecpec-
cuu.

B nosceonesnoii ycusnu u npu usyyenuu
opyzux npeomemos:

—  GLIYUCTSIMD UNU OYESHUBAMD BEPOSIMN-
HOCMU COObIMULL 8 PeabHOLL HCUSHU,

—  8blOUpamv noOxX0osUUe Memoobl
npeocmasienus u 00pabomku OaHHLIX,

—  yMemb peuams HecCl0diCHbIe 3a0aiU Ha
npuUMeHeHue 3aKOHA DONLUUX YUCeT 8 CO-
YUOAO2UU, CIPAXOBAHUL, 30PABOOXPAHE-
Huu, obecneuenuuy 6e30nACHOCMU Hacee-
HUSL 8 UPE38bIYALIHBIX CUMYAYUSIX

7. TekcToBbIE 3a-
Ia4uu

— Pemrath HECIOKHBIE TEKCTOBBIE 3a]aUU
Pa3HBIX THUIIOB;

— aHAJIM3UPOBATH YCIOBHE 3a/1a4H, TIPU
HEOOXOUMOCTH CTPOUTH JIJISl €€ PELICHHUS
MaTeMaTHYECKYIO MOJICITb;

— MOHUMATH U UCTIOJIB30BATh JIIS perie-
HUS 337291 MHPOPMAIIHIO, TIPEICTaBIICH-
HYIO B BUJI€ TEKCTOBOM U CUMBOJILHOM 3a-
IIMCH, CXEeM, TaOJIHUII, TUarpamMm, rpadu-
KOB, PUCYHKOB;

— JIeHCTBOBATH IO AITOPUTMY, COZepXKa-
IIEeMYyCs B YCIIOBUU 3a/1a4H;

— HCIOJB30BATh JIOTHIECKUEC PACCYXKIC-
HUS TIPH PEIICHUY 3a1a49H;

— paboTaTh C U30BITOYHBIMHU YCIIOBUSAMH,
BEIOMpas U3 Bceil nH(GOpMAIIVH, JaHHEIC,
HE0OXOIUMBIE JIJIS PEIICHUS 3a1a4u;

— OCYIIECTBIISITh HECIIOKHBIHN TIepe0op
BO3MOJKHBIX PEILICHHM, BEIOUpAs U3 HUX
ONTHUMAJIBHOE 110 KPUTEPHIM, CHOPMYJIIH-
POBaHHEIM B YCIIOBUWY;

— aHAJIM3UPOBATH U HHTEPIPETUPOBATH
TTOJTYICHHBIC PEIICHHUS B KOHTEKCTE YCII0-
BHUS 33Ja41, BBIOUPATH PEIICHHUS, HE MPO-
THUBOpEYAIIUE KOHTEKCTY;

— pemiaTth 337a9u Ha pacueT CTOMMOCTH
MOKYTIOK, YCIIYT, TIO€3/I0K U T.IL.;

— pelaTh HECIOXKHBIC 3a/1a4H, CBI3aHHBIC
C IOJIEBBIM YIaCTHEM BO BIIaJCHUH (HUp-
MO, IPEIPUATHEM, HEJBIKUMOCTHIO;

— pemIaTtk 3aJa4y Ha MPOCThIC IPOIICHTHI
(cHCTEMBI CKHUIOK, KOMUCCHH) M Ha BbI-
YUCJICHHE CJIOKHBIX MPOIICHTOB B Pa3iny-
HBIX CX€MaX BKJIQJIOB, KPEIUTOB U UIIOTEK;
— pemiath NpakTUYeCKUe 3a/1auu, Tpeoy-
FOII[ME MCITOJIE30BaHUS OTPUIIATEIIEHBIX
YUCEIT: Ha OIPEICIICHUE TEMITepaTyphl, Ha
OTIpEJICIICHHE TTOJI0KEHHUS Ha BPEMEHHOM
ocH (JI0 HaIleH PBI U MOCIIE), Ha JIBHXKE-

—  Pewamyw 3a0auu pasnvix munog, 8 mom
yycie 3a0a4u NOBLIUEHHOU MPYOHOCIU;
—  8blOUPAMb ONMUMATLHBIN MEMOO pe-
WwieHust 3a0ayul, paAcCMAMpPUBasl PasIuyHbvle
Memoowl;

—  CmMpoums MOOeIb peuleHus 3a0a4i,
nPOBOOUMb OOKA3AMENbHBIE PACCYHCOe-
Hus;

—  pewamb 3a0ayu, mpebdyioujue nepebo-
Pa 6apuanmos, RPosepKu YCio8uil, 8b100-
A ONMUMATLHO20 pe3yIbmama;

—  GHAIU3UPOBATY U UHIMEPNPEMUPO-
6aMb pe3y1bmamvl 6 KOHMeKCme YC108Us
3a0auu, 6b1O0UPAMb peulenus, He npomu-
gopeuauue KOHMeKChy,

—  nepesooums npu peuenul 3a0ayu un-
dopmayuro uz ooHol hopmul 8 Opyeyio,
UCNOABL3YSL NPU HEOOXOOUMOCHU CXeMb,
mabauysl, 2paguru, Ouaspammol,

B nosceonesnoii ycusnu u npu usyyenuu
opyaux npeomemos:

—  pewiamp npakmudeckue 3a0ayu u 3a-
dayu uz opyeux npeomemos
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HUE IEHSKHBIX CPEACTB (IIPUX01/Pacxon),
HAa OIPEJICIICHNE TITyOUHBI/BBICOTHI U T.I1.;
— HCIIOJIB30BaTh OHSATUE MAacIITada Jist
HAXOXKJICHUS PACCTOSIHUH ¥ JUIUH Ha Kap-
Tax, TUIAaHaX MECTHOCTH, IJIaHaX TIOMeIlle-
HUH, BEIKPOWKAX, MPU pabOTe Ha KOMIIbIO-
Tepe U T.IL

B noeceonegnoii scusnu u npu uzyyenuu
opyaux npeomemos:

— peliaTh HECIIOXKHBIC MTPAKTHYECKUE 3a-
Jla4M, BO3HUKAIOIINE B CUTYaIUSIX TTOBCE-
JHEBHOU KU3HU

8. I'eomeTpus

— OmnepupoBaTs Ha 6a30BOM YpOBHE T10-
HATHSIMH: TOYKa, PsIMasi, TUIOCKOCTD B
MPOCTPAHCTBE, MAPAJUICTLHOCTh U MEp-
MICHUKYIISIPHOCTD TIPSIMBIX U TIOCKOCTEH;
— pacmo3HaBaTh OCHOBHBIE BUABI MHOTO-
TPaHHUKOB (TIpU3Ma, MHPaMHA, IPSIMO-
YTOJBHBINA MMapajuiefenumnesn, Kyo);

— n300pakaTh U3ydaeMble PUTypPHI OT
PYKH H C IPUMEHEHUEM MPOCTHIX YSPTEK-
HBIX HHCTPYMEHTOB;

— 7aenath (BEIHOCHBIE) IIOCKUE YEPTEKHU
U3 PUCYHKOB ITPOCTHIX O0BEMHBIX (UTYp:
BUJ] CBEpPXY, COOKY, CHH3Y,

— W3BJICKaTh HH()OPMAIUIO O TIPOCTPAH-
CTBEHHBIX TEOMETPHUYECKUX (PUTYPAX,
MIPEJICTABIEHHYIO Ha YepTeKaX U PUCYH-
Kax;

— mpuMeHTh Teopemy [Tudaropa npu
BBIUMCIICHUH 3JIEMEHTOB CTepEOMEeTpHYe-
CKux (uryp;

— HaxOJUTh OOBEMBI U TUIOIIAIH ITOBEPX-
HOCTEW MPOCTEHIITUX MHOTOIPAHHUKOB C
MpUMEHEHUEM (POopMYyIT;

— pacmo3HaBaTh OCHOBHBIEC BUIBI TEIl
BpalieHus (KOHyC, MUIHHIP, chepa u
map);

— HaXOJIUTh OOBEMBI U TUIOIIA N ITOBEPX-
HOCTEH MPOCTEUIIINX MHOTOT'PAaHHUKOB H
TEJ BPAIICHUs C MPUMEHEHHUEM (HOpMYII.
B noeceonegnoii scusnu u npu uzyuyenuu
Opy2ux npeomemoas:

— COOTHOCHTBH a0CTpPaKTHBIC TEOMETPHYC-
CKHE TIOHATHUS U (PAKTHI C pEAIbHBIMH
JKU3HEHHBIMU O0BEKTAMH U CUTYallHAMU;
— HCIIOJIb30BaTh CBOWCTBA MPOCTPaH-
CTBEHHBIX TEOMETPHUYECKUX (QUTYD IS
PEIICHUS THUIIOBBIX 3324 MPaKTHYECKOTO
COJIepKaHus;

— COOTHOCHTb IUIOIIAIN MIOBEPXHOCTEH
TeJ OJAMHAKOBOU (POPMBI pa3mmyHOTO pas-
Mepa;

— COOTHOCHTBH 00BEMBI COCYJIOB OJMHAKO-
BOI (POPMBI Pa3TUIHOTO pa3Mepa,

—  Onepuposamsv NOHAMUAMU. MOYKA,
npAMAasi, NIOCKOCHb 6 NPOCMPAHCMEe,
napanierbHOCMs U NePNeHOUKYIAPHOCTD
NPAMBIX U NIOCKOCTEl;

—  NpuMeHsmv 05 peueHUsl 3a0ay 2eo-
MempuyecKue (haxkmol, eciu YCa08ust npu-
MeHeHUst 3a0aHbl 8 A6HOU hopme;

—  pewiams 3a0a4u Ha HAX0JCOeHUe 2eo-
Mempudeckux 8enuyUuH no oopasyam uiu
aneopummam;

— Oenamv (8bIHOCHbBIE) NIOCKUE Yephie-
JHCU U3 PUCYHKOB 00BEMHBIX Puzyp, 8 mom
yucie pucosams U0 c8epxy, cOOKy,
CMpoumb cedeHust MHO20SPAHHUKOB,

—  U36IEKamb, UHMEPNPEMUpO8ams u
npeobpazosvleams UHHOPMAYUIo 0 2e0-
Mempudeckux Quaypax, npedcmasnenHnyio
Ha yepmedicax,

—  NpuMeHsmb 2eomempuiecKkue Gaxmol
0151 peuteHusl 3a0ay, 8 Mom yucie npeono-
J1a2aruux HECKOIbLKO Wa208 peuleHus,

—  ONUCHIBAMb G3AUMHOE PACHONIONCEHUE
NPAMBIX U NIOCKOCEl 8 NPOCTNPAHCMEGE;
—  opmynuposams ce0licmea u NPU3Ha-
Ku Queyp;

—  00Ka3bI8AMb 20MEMPUYECKUE
VYMEepcOeHUsL,

—  enademvb CIMAHOAPMHOU KAACCUPUKa-
yuet npocmpancmeeHHvIxX ueyp (nupa-
MUObL, NPUMbL, HAPALLEIeNUNnedsl);

—  Haxooumvb 06veMbl U NAOUWAOU NO-
BEPXHOCEL 260MEMPUYECKUX Mell ¢ NPU-
MeHeHuem popmyn;

—  GLIYUCAAMb PACCMOSAHUSL U Vbl 8 NPO-
cmpaucmee.

B noeceoneenoii scusnu u npu uzyuenuu
opyaux npeomemos:

—  UCNONb308amMb CEOUCMBA 2e0Mempuye-
CKUX hucyp 0 pewieHus 3a0ay npaKmu-
YeCKoeo Xapaxmepa u 3a0ay uz Opyaux
obracmeti 3HAHUU
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— oIleHuBaTh (HopMy MPABUILHOTO MHO-
rOrpaHHUKA TIOCJIE CITUIIOB, CPE30B U T.II.
(onpenensITh KOITUYECTBO BEPILNH, pedep
W rpaHel MoJy4YeHHBIX MHOTOIPaHHUKOB)

9. BekTophbl M KO-
OpAMHATHI B MPO-
CTPaHCTBE

— OmnepupoBaTh Ha 6a30BOM ypOBHE TI0-
HSTHEM JICKapTOBBI KOOPMHATHI B ITPO-
CTpPaHCTBE;

— HaxOJUTh KOOPJIMHATHI BEPIIIMH Ky0a U
MPSIMOYTOJILHOTO MapaJlIeleHIe 1a

—  Onepuposamb nOHAMUAMU OEKAPMOBbL
KOOpOUHamsl 8 NPOCMpPAHCHEe, 6eKMop,
MOOYIb 8eKMOPA, PABEHCMBO 8EKMOPO8,
KOOpOUHAMbL BeKMOPA, Y201 MeNCOy 6eK-
mopamul, CKaIsAPHOE NPOU3BEOCHUE BEK-
Mopos, KOLIUHEApHble GeKIMOopbl,

—  HAaxo0umov paccmosuue mexncoy 08yms
MOUKaMU, CYMMY 6eKMOPO8 U Npouseeode-
HUe 6eKMopa HA YUCTIO, Y2071 MeHCOY 6eK-
mopamu, CKaIsipHoe npouzeedenue, pac-
KAA0bI8aMb GEKMOP NO 08YM HEKOLIUHe-
APHLIM 8EKMOPAM,

—  3adasamv NIOCKOCHb YPAGHEHUEM 8
dekapmosoil cucmeme KOOPOUHam,

—  pewiamv npocmetiuiue 3a0ayu 8gede-
HUeM 6eKMOPHO20 baszuca

10. UcTopusi ma-
TeMaTHKHU

— OnuceIBaTh OTAENBHBIE BBIAAOIINECS
pe3yNbTaThl, IOITY4YEHHBIE B XOJI€ pa3BH-
THSI MAaTEMAaTUKU KaK HayKH;

— 3HaTh IPUMEPbI MATEMAaTUUECKUX OT-
KPBITUH U UX aBTOPOB B CBSI3U C OTEYe-
CTBEHHOM M BCEMUPHOMN HCTOpPHUEN;

— MOHUMAThH POJb MaTEMAaTUKH B pa3BU-
tuu Poccun

— Ilpedcmasisims 6x1a0 6610ar0WUXC
MAMeMamuKos 8 pazeumue Mamemamuxy
U UHBIX HAYYHBIX obaacmell,

—  NOHUMAMb POTb MANEMAMUKU 6 PA3-
sumuu Poccuu

11. MeToab! Ma-
TeMATHKH

— IIpUMEeHSTh H3BECTHBIC METOBI TIPU
pEIIeHNH CTaHIAPTHBIX MaTeMaTHIECKUX
3a1ad;

— 3aMeuaTh U XapaKTepu30BaTh MaTeMa-
TUYECKHUE 3aKOHOMEPHOCTH B OKpYKaro-
e TelHCTBUTEIBHOCTH;

— TIPUBOJUTH IPUMEPHI MATEMATHICCKUX
3aKOHOMEPHOCTEH B MPUPOJIE, B TOM UHC-
JIe XapaKTepU3YIOIIUX KPacoTy U COBEp-
LICHCTBO OKPY>KAIOIIEr0 MUPa U IPOU3BE-
JIEHUM UCKyCCTBa

—  Hcnonvzoeamsb ocHoHbIE MemMOOb!
dokazamenbcmad, NpoBooUMs 00KA3A-
MenbCMaE0 U 8bINOJHAMb ONPOBEPIHCEHUE,
1. npumeHsmb OCHOBHbIE MEMOObl pelie-
HUA MAMEMAMUYEcKux 3a0ay;

2. Ha 0OCHOBE MAMEeMAMUYECKUX 3AKOHO-
MepHocmell 8 npupode xapakme-
PU308amMb KpAComy U CO8ePUICH-
CMBO OKPYAHCAIOWE20 MUPA U NPO-
u3BeOeHull UCKYCCmea,

3. npumensims npocmeuiuue nPoOSPaAmMM-
Hble cpedcmea u ANeKmpOHHO-
KOMMYHUKAYUOHHBLE CUCTNEMbL
npU peuteHuy MamemamuyecKux
3a0ay
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COJEPKAHUE YYEBHOI'O MATEPHUAJIA

[IpumepHoe pacnipeenieHrne 4acoB Ha U3y4ueHue Kypca npeamera Maremaruka B 10-11
KJIaccaxX COTJIACHO y4eOHOMY IJIaHy:

KOJIMYECTBO YacoB
Ne HasBanue Gioka 10A c-mm 106y
l. Marematuka (Anrebpa 1 Hadana MaTeMaTH- 105 140
YECKOT0 aHaJIn3a)
2. Maremarunka (I'eomerpusi) 35 70
BCEI'O 140 210
10 kaacc
Marematuka (AJiredpa M Ha4YaJIa MaTEMATHYECKOT0 AHAJIN3A)
PexoMennyemoe
Howmep . KOJIMYECTBO YaCOB
Haszpanue nsyuaemoii Tembl
TEMBI Ha U3y4eHue
10A c-nn 106y
1. Ilenbie n gelicTBUTEIBbHBIC YUCTIA 7 12
2. ParnmonanbHble ypaBHEHUSI 1 HEPABEHCTBA 14 18
3. Kopensb crenenn n 8 12
4. CreneHb NOJ0KUTEIBHOIO YUCIIA 9 13
5. Jlorapudmsl 6 6
6. [TokazaTenpHBIC U JOTapu(MHUUECKIE YPAaBHEHUSI K HEPABEHCTBA 7 11
METO/bl UX PELICHUS
7. CHUHYC ¥ KOCHHYC yIJIa M YHCJIa 7 7
8. TaHreHc U KOTaHTe€HC yIJIa U YHUClia 4 6
9. DOpMyIIBI CII0KEHUS 10 11
10. Tpuronomerpudeckue GyHKIIUA YUCIOBOTO apTyMEHTA 8 9
11. | TpuroHoMeTpuueckue ypaBHEHNs U HEPABEHCTBA 10 12
12. DJIEMEHTBI TEOPUH BEPOSITHOCTEU 4 8
IToBTOpEHME 10 15
105 140

CopaepxxaHue MporpaMMBbl

Ileable ¥ JeliCTBUTEIbHBIE YHCJIA.

ITonsitue nevicrBuTenbHOro uncia. CBoMcTBa IEHCTBUTEIBHBIX YKcel. MHOXKecTBa
Yyucel U ollepallii HaJl MHOXKecTBamu unceln. [loouepeiHbiii 1 0THOBPEMEHHBIN BBIOOD He-
CKOJIBKHX 3JIEMEHTOB U3 KOHEYHOTO MHOXeCTBa. DOPMYIIbI UHCIIA IEPECTAHOBOK, COYETA-
HUH, pa3MelieHnid. Perenrne koMOMHATOPHBIX 3a/1a4.

PaumnonanbHble ypaBHEHUS U HEPaBEHCTBA.

Panmonanbubie Beipaxenus. ®opmyna 6maoma HeroToHa, CBOMICTBA OMHOMUHAIBHBIX
K03 puimeHToB, TpeyronbHuk [lackars.

ParmonanbHble ypaBHEHHS U HEPABEHCTBA, METOJ] MHTEPBAJIOB PEIICHUS] HEPABEHCTB,
CHCTEMBI PAIIMOHAJIbHBIX HEPABEHCTB.

Kopensb crenenu n.

[Tonsatue GyHkImu, ee 06JacTU ONPEACIICHUS U MHOXKECTBA 3HAYCHHH, TpaduKa
byakunn. Oynkius y = x", rae ne N, ee cBoiicTBa u rpaduk. [Tonstue kopHs creneHu n>1 u
€ro CBOMCTBA, MOHATHE apUPMETHIESCKOTO KOPHSI.
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CreneHpb NMOJIOKUTETBHOI0 YN CJIA.

[ToHsiTHE CTENEHNU C PALlMOHATIBHBIM [TOKA3aTeNIeM, CBOMCTBA CTENIEHH C PALlMOHAb-
HBIM T0Ka3zaTeneM. [lonamue o npedene nociredosamenvuocmu. Cywecmseosanue npeoena
MOHOMOHHOU U 02PAHUYEHHOUL. ™
Yucno e. [lonamue cmenenu ¢ oevcmeumenvrvim nokazamenem. CBONCTBA CTENEHU C AEH-
CTBUTENBbHBIM NTOKa3areneM. [Ipeobpa3oBaHne BbIpa)KeHUI, COlepKaIlMX BO3BEJECHUE B CTeE-
neHsb. [lokazaTenbHas GyHKIUS, €€ CBOWCTBA U Ipaduk.

Jlorapudmsi.

Jlorapugwm uncna. OcnosHoe nozapugmuveckoe moarcoecmso. Jlorapudm npoussene-
HUSl, YaCTHOTO, CTETIEHU, nepexo0 K HOBOMY OCHOB8AHUIO. JIeCATUYHBINA U HATypalbHbIH JIoTa-
pudmel. [IpeobpazoBanue BhIpAKEHUMN, COEPKALIUX JTOTAPU(PMBI.

Jlorapupmudeckast pyHKIUs, €e CBOICTBA U TpaduK.

IHoka3aTenbHble U JorapupmMuyecKkne ypaBHeHUsI 1 HEPABEHCTBA METOAbI HX
pelIeHusl.

[TokazarenpHbie U JOTAPUPMUIECCKUE YPABHEHUS U HEPABEHCTBA M METOBI UX pEIlle-
HUSL.

CHHYC ¥ KOCHHYC yIJIa H YUCJIA.

Pannannas mepa yria. CuHYC, KOCUHYC, TAHT€HC M KOTAHI'€HC IIPOU3BOJIBHOTO yria U
JNENCTBUTENBHOIO yKciia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO ISl CUHYCA U KOCH-
Hyca. [lonamus apxkcunyca, apkKocunyca.

TaHreHc M KOTAaHreHC yrja u 4Yucja.

TanreHc u KkoTaHreHc yriaa 1 yucia. OCHOBHbIE TPUTOHOMETPUUYECKHUE TOXKIECTBA JUIS
TAHI'€HCA U KOTaHTreHca. [Ionamue apkmanzenca 4ucia.

Dopmy.JIbl CJI0KEHHS.

CuHyC, KOCUHYC U TAHT€HC CYMMBI U pa3HOCTH ABYX apryMeHToB. ®opMyiibl npuBe-
nenus. CHHYC U KOCUHYC IBOMHOTO aprymeHTa. @opmyisl noiogunHo2o apeymenma. Ilpe-
006pazosanue cCyMmvl mpuecoOHOMempuiueckux QyHKyull 8 npouzseoenus u npou3ee0eHus 8
cymmy. Buipasicenue mpueonomempuueckux gyHkyuil uepes maneenc noi08UHHO20 apay-
menma. [IpeobpazoBanue MpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHHIA.

Tpuronomerpuvyeckue PyHKIMHA YMCI0BOT0 aPryMeHTA.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U rpa@uKu, IEPUOIUIHOCTH, OCHOBHOI
NIEPUOI.

Tpuronomerpuyeckue ypaBHeHHsI H HEPaABEHCTBA.

[IpocTreimme TpUroHOMETPUYECKUE ypaBHEHNs. PellieHre TpUroHoOMETpUIECKUX
ypaBHEHUU. [Ipocmeriwiue mpucoHomempuieckue HepaseHcmed.

DJIeMEHTBI TCOPHHU BEPOATHOCTEI.

TabnmuHoe u rpaduyueckoe npeacTaBiIeHne JaHHbIX. Yucnosvie Xapakmepucmuxu psi-
008 OAHHBIX.

DneMeHTapHbIE U CIIOKHbBIE COOBITUS. PaccMOTpeHHe ciiyyaeB U BEPOATHOCTh CyMMBbI
HECOBMECTHBIX COOBITHIA, BEPOSTHOCTH MPOTHBOIOJIOKHOTO COObITHSL. [lonamue o ne3asu-
cumocmu cobvimui. Beposamuocms u cmamucmuyeckas 4acmoma HACMynjieHus COObIMus.
Pemienne npakTuyeckux 3aayd ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJOB.

IToBTOpEHHE.
(*Kypcuéom B TeMaTHUECKOM IUIAHUPOBAHHUM BBIJICJICH MaTepHall, KOTOPBIN MOAJICKUT U3yde-
HUIO, HO He BKJII0YaeTcs: B TpeboBaHUs K YPOBHIO IMOJATOTOBKH BBIITYCKHHKOB. )
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Martematuka (I'eomeTpus)

Howmep rna- Pexomengyemoe KOIu4ecTBo
BbI (TE€MBI) Haspanwue n3yyaemMoi TeMbl 4acoB Ha U3yYEHUE
10A c-nn 106y
1. [IpsiMble ¥ TIOCKOCTHU B MTPOCTPAHCTBE 18 37
MHoOrorpaHHUKH 13 24
[ToBTOpEHME 4 9
Bcero 35 70

ConepxkaHie IporpaMmmbl

IIpsiMble U IJIOCKOCTH B IIPOCTPAHCTBE

Ilepnenoukynaprnocms npamoi u naiockocmu, 06yx njaocKocmeil.

OCHOBHBIE MOHATHUSL CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUM U UX CIIEACTBUSA. MHo-
202paHHUKU: KyO, napannieienuned, NpAMOY2ONbHbIL napauleienuned, Npusmda, npamas
npu3ma, NpasuibHAs NPusMa, nUpamuod, npasunvbHas nupamuda. Mooeruposanue mHo20-
2PAHHUKOS U3 PA36EPMOK U C NOMOWbIO 260MEeMPULECKO20 KOHCMPYKMOopa.

Yeon meosucoy npamwivu 6 npocmpancmee. Ilepnenouxynsipnocme npsameix. Opmoco-
HanbHoe npoexmupoeanue. Ilepnennukymnsap k miuockoctu. Haknonnas k minockoctu. Ipu-
3HaK NEPHEHIUKYISIPHOCTH IPSIMOM M INIOCKOCTH. Teopemsl O MEPNEHAMKYISIPHOCTH Mpsi-
MOH M IUIOCKOCTH. YTOJI MEXKIY HPSIMOM M INIOCKOCThIO. Tetpasnp. JIByrpanusiil yrou. Jlu-
HEHHBIM Yrojl JBYTPaHHOIO yIvia. YTOJI MEKIY IUIOCKOCTAMU. IlepneHanKyaspHOCTh II0C-
kocteil. [Ipu3Hak neprneHIuKyISIpHOCTH ABYX IUIOCKOCTEeH. Paccmosnue medncoy moukamu,
NPAMBIMU U NIIOCKOCMAMU.

Iapannenvnocms npamvlx u NAOCKOCHE.

Ilepecekaromuecs, napauleabHble U CKPEIIMBAIOIIMECS INPSAMBIE B IPOCTPAHCTBE.
Krnaccudukanmst B3aMMHOTO PACIONIOKEHUST ABYX MPSMBIX B mpocTpaHcTse. [Ipu3Hak ckpe-
HIMBAIOIIMXCA NpsAMBIX. [lapamienbHble npsmele, NEPHEHAUKYIISPHBIE IIOCKOCTH. [Ipusnaxu
napannervHocmu 08yx npamuvlx 6 npocmpancmee. IlapannensHas npoekuus. Ilapannens-
HOCTb IIPSIMOM U IUIOCKOCTH. [IpH3Hak mapauieapsHOCTH NMPSAMOM M IUIOCKOCTH. [lapamnens-
Hble MIockocTH. Kimaccnukanus B3auMHOTO pPacHoOJOXKEHHs ABYX Iutockocted. [IpmsHak
NapaJuIeIbBHOCTH IIOCKOCTe!. [IpsiMoyronpHelil napamenenunen. PaccTosHue u yroia Mex-
Jly CKpELIUBAIOIIUMUCS IPSIMBIMH.

MHOrorpaHHuKH

Ilpusma u nupamuoa.

I'eomerpuueckue Tena U NOBEPXHOCTH. MHOTOIpaHHUK. Buinykivie MHO202PaAHHUKU
u ux ceoticmga. O6bem tena. [Ipusma. [Napamnenenunen. [lupamuna. O6beM mupamMubL.

MHuozozpannwie yenol.

TpexrpaHHbIil yrojl. MHOTOTpaHHbINM yTOJI.

Ilpasunvnbie MHO20ZpAHHUKU.

Bunbl npaBUIbHBIX MHOIOrpaHHUKOB. CHMMETpHS IPAaBUJIBHBIX MHOIOTPaHHHUKOB.
Teopema Diinepa.
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11 knace
Marematuka (AJiredpa u Ha4YaJIa MAaTEMATHYECKOT0 AHAJIN3A)

Pexomennyemoe
Howmep . KOJINYECTBO YaCOB
TOMEL Ha3Banue nsyyaeMon TemMbl HA H3yUCHHE
11Acn | 11By
1. DyHKIMK ¥ UX Tpadukn 6 10
2. [Ipenen ¢pyHKIMK U HEPEPHIBHOCTH 5 7
3. OO6parHble QYyHKITHH 3 6
4, [TpousBoaHas U ee MPUMCHEHHE 24 28
5. [TepBoOOpa3Has U HHTETPa 11 14
6. VYpaBuenus. HepaBencta. Cuctembl 38 57
7. KommiekcHbie uncna - -
[ToBTropenue. MiTorosast KOHTpOJIbHAS paboTa 18 18
Bcero: 105 140

ConepxkaHie IporpaMmmbl

DOyHKUUM U rTpaPuKu

Oynkiuu. O6acTh onpeeneHus 1 MHOXKecTBo 3HaueHui. ['paduk ¢ynkumu. Ilo-
cTpoeHne TpapuKoB (PYHKUIWH, 3alaHHBIX pa3IMYHBIMU criocoOamu. CBoWcTBa (DYHKIIHIA:
MOHOTOHHOCTb, YETHOCTh M HEUYETHOCTb, MEPUOJUYHOCTb, OTPAHUUYEHHOCTb. [IpoMexyTku
BO3pacTaHus U yObIBaHMS, HAUOOJIbIlIEE U HaUMEHbIIIeEe 3HAUEHHUsS, TOUKH IKCTpeMyma (J1o-
KaJbHOTO MakCMMyma W MHHHUMYyMa). ['padudeckas mnteprperanus. [Ipumepst (yHKIHO-
HaJIbHBIX 3aBUCUMOCTEN B peabHbIX MPOLECCAX U SBJICHUSX.

[IpeoGpazoBanust rpaduKoB: NapajuleNIbHBIA MEPEeHOC, CUMMETPHUS OTHOCHUTEIBHO
oceil KOOpIWHAT U CUMMEmpPUs OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUs OMHOCU-
MeNbHO NPAMOU Y = X, PACMAICEHUE U CHCAmUe 8001b oceli KOopouHam.™

Bepmuxanvusie u copuzonmanvuvie acumnmomul epaghuxos. I paghuxu OpobdHo-
JIUHEUHBIX OYHKYULL.

OO6patnas ¢yakiusa. Obracms onpedeieHus U 00aACmb 3HAYEeHUll 00pamHOU YHK-
yuu. I'padux oOpaTHOM QYyHKITUH.

Ilonsamue o nenpepvignocmu hyHKyuu.

IIpousBoaHas U eé NpUMeHEHUe

[Tonatue o mpou3BOAHON (PYHKUIWH, HU3MUECKUN U TEOMETPHUECKUN CMBICI MPOU3-
BOJHOM. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHKuuu. [Ipou3BogHBIE CyMMBI, Pa3HOCTH,
Npou3BeIeHUsI, YacTHOTO. [Ipon3BOIHbIE OCHOBHBIX 3JIeMEHTapHbIX GyHKIuH. [IpuMenenue
IPOU3BOIHOM K HMCCIEAOBaHUIO (DYHKIUNA U TIOCTPOCHUIO TpaduKkoB. [IpouzeooHuvle obpam-
HOU YHKYUU U KOMRO3UYUU OAHHOU (DYHKYUU C TUHEUHOIL.

[IpuMepsl UCTIOJIB30BAHUSI MPOU3BOAHON Il HAXOXKJICHMS HAWIY4yILIEro pPeuIeHUs B
IPUKJIAJHBIX, B TOM YHUCJIE COLMAJIbHO-3KOHOMHYECKHUX, 3adadax. HaxoxkaeHune ckopocTH
JUTS TIpoIiecca, 3aJaHHoro popmyioi mim rpadpukom. Bropas nponsBogHas u ee GU3NIECKHiA
CMBICIL.

IlepBooOpa3Hasi u MHTerpaJ

Ilonamue 06 onpedenenHom unmezpane Kax HIOWAOU KPUBOIUHEUHOU Mpaneyuu.
[TepBooOpasnas. ®opmyna HeroTona-Jleitbanma.

[Ipumeps! npuMeHeHus UHTerpaia B GU3NKE U T€OMETPHUU.
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YpaBuenusi. HepaBencrBa. Cucremsl

OCHOBHBIE TPHEMBl PELIEHUS CUCTEM YPABHEHHUU: IOJCTAaHOBKA, alreOpandyeckoe
CJIOKEHHUE, BBEJICHUE HOBBIX IEPEMEHHBIX. PaBHOCWIBHOCTh ypaBHEHMI, HEPABEHCTB, CH-
creM. Pemenne npocTeimux cUCTEM YpaBHEHMI ¢ ABYMs HEM3BECTHBIMU. Penienue cucreM
HEPABEHCTB C OJTHOM IIEPEMEHHOM.

Hcnonp3oBanue CBOMCTB M TpaguKOB (YHKIHMHA MPH PEHICHWH ypaBHEHUH W Hepa-
BEHCTB. MeToa uHTepBanoB. M300pakeHne Ha KOOPAUHATHOMN IJIOCKOCTH MHOXECTBA pellie-
HUI YPaBHEHUW U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

IIppuMeHeHrEe MaTEMAaTHYECKMX METOIOB JUIsl PELICHMs CONEPIKATEIbHBIX 3adad W3
pa3iauuHbIX oOjacTell HaykKu M NpakTuku. MHTeprperauus pesyibraTa, y4eT peajbHbIX
OrpaHUYCHUU.

IToBTOpEHUe
* (Kypcusom BBIICIICH MaTepHai, KOTOPBIA MOICKHUT H3yUEeHNI0, HO He BKJIIOYaeTcs: B TpeboBaHus
K YPOBHIO TIOZITOTOBKH BBHIITyCKHHKOB)

Martematuka (I'eomeTpus)

Howmep rna- PexoMeHmyemMoe KOJIM4eCTBO
BBI (TE€MBI) Haszpanue usyuaemoii Tembl 4acOB HA U3YYEHUE
11A c-n 11by
1. Tena u moBepXHOCTH BpaIeHUS 13 21
KoopauHatsl 1 BEKTOpBI 15 37
[ToBTOpCHUE 7 12
Bcero 35 70

ConepxkaHie IporpaMmMbl

Tesa 1 MOBEPXHOCTH BpALLICHUS

Hununop u konyc.

[ToBepxHocTh 1 Teno Bpamienus. Hunuuap. OcHoBaHus, oOpa3yolire, 0Ch, BbICOTa
mwMHapa. Llunueapudeckass moBepXHOCTh BpalleHus. CedeHMs] LHWIMHIpA IUIOCKOCTBIO.
N3o6pakenne nunuHapa. Pazseprka nunuHapa. [onane moBEpXHOCTH 1 00beM IUITUHAPA.

Konyc. Ceuennst konyca. PaBHOCTOpOHHHI KOHYC.

N306paxkenue konyca. Pa3seprka. [lnomaas noBepxHoCTH U 00bEM KOHYCA.

Yceuennslit KoHyC. Berancnenune miuomaneii 00KOBOW M MOJTHON MOBEPXHOCTEH yce-
YeHHOTO KoHyca. Popmyna o0beMa yCeYeHHOTO KOHYCa.

Cohepa u wiap.

Codepa. B3anmuoe pacnonoxenue miockoctu u cdepsol. [lepeceuenne chepsl mioc-
kocThio. KacarenpHas tutockocTs kK chepe. Teopembl 0 KacaTenbHON TIOCKOCTH. B3ammHOE
pacnonioxkenue chepsl u npsmoit. O6bem mapa. [lnomans noBepxHOCTH cephl U €€ JacTei.

Koopaunarsl 4 BeKTOPHI

Koopounamel mouxku u koopounamaul 6eKmopa

IIpssmoyronpHas cucteMa KoopauHaT. KoopauHaTel cepenHbl OTpe3ka. BekTopsl B
npoctpancTBe. KoopanHaTel BeKTOpa. Yo MeXy BEKTOPaMHU.

Onepayuu c éekmopamu

Cymma u pa3zHocTh BeKTOpoB. [IpousBenenue Bekropa Ha uncio. Pa3noxeHue Bek-
TOpA 10 TPEM HEKOMILIAHAPHBIM BeKTOpaM. CKaJIIpHOE IPOU3BEICHUE BEKTOPOB.

Ilpumenenun 6ekmopoe u KOOpOUHam 6 peuteHuax 3a0au
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VYpaBHeHue cepsl U TIOCKOCTU. Buluucienue paccmosnue mexcoy CKpewusarouju-

MUCA NPAMBIMU. Breraucnenue YIJIOB MCKAY NPAMBIMHA U IIJIIOCKOCTAMMU.

Ilpeobpaszoeanua npocmpancmea
JIBuxkeHus npoctpancTsa. Hekoropeie Buabl ABmxenuil. [IpeodpazoBanue nonodus.
IToBTOpEHUe

TEMATHYECKOE INTAHUPOBAHHUE

C ONPEJAEJEHUEM OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH

MaremaTuka (Aaredpa u Hauajia MAaTEMATHYECKOT0 AHAJIN3A)

10 kaacce

Howmep
TEMBI

Ha3Banue nzyuaemoit
TEMBbI

XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB ACATCIBbHOCTU YYCHUKA

Ilensie u pgelcTBH-
TCJIIBHBIC UHCJIa

®opMyJIMpPOBaTh IPaBUJIA BBIMOJIHEHUS] apU(PMETHUECKUX JeH-
CTBUH C JICWCTBUTEIHHBIMU YUCIAMHU (TOYHBIE U MPUOINKEHHBIE),
peoOpa3oBbIBATh YHCIOBBIE BHIPAKEHUS.

Hcnoab3oBaTh 0003HAUEHUSI OCHOBHBIX MOJMHOXKECTB MHOXKE-
CTBa JEMCTBUTEIBHBIX YKCEN, 0003HAYECHUSI YNCIOBBIX MPOMEKYT-
KOB.

@®opMyJMPOBATh METOJ MaTEMaTUYECKON WHIAYKIUHU IS JT0Ka-
3aTEJIbCTBA PABEHCTB, HEPABEHCTB, YTBEPXKACHUH, 3aBUCSAIIUX OT
HaTypaJIbHOIO 7.

IpumensTe GopMymbl Ui YKUCIa MEPECTAHOBOK, pa3MEIeHUH 1
COYETaHUM.

JloKa3bIBATh YNCIOBBIC HEPABEHCTBA.

PanmonanbHbie
ypaBHEHHUA K Hepa-
BEHCTBA

Joxka3piBaTh Gpopmyny 6mHOMa Hpl0TOHA M OCHOBHBIE KOMOWHA-
TOpPHBIE COOTHOLICHHUS Ha OMHOMUHANIbHBIE KO3 (DUITUEHTEI.
HUcnoab3oBath TpeyroidbHuK [lackans mis pemenus 3agad o Ou-
HOMHUAJBHBIX KO3 (DUITUEHTAX.

OnpeneasiTh YUCJIO KOPHEH 1IETIOT0 anreOpandecKkoro ypaBHEHUS
HaxoauThs KpaTHOCTH KOPHEH MHOTOYICHA.

IIpuMeHaTs npasunodenenus MHO20YNEHA HA MHO20YNeH (Y207-
Kom unu no cxeme I opuepa).

Hcnonb3oBaTh [1€1€HHE MHOTOYICHOB C OCTaTKOM [EJICHHS Lie-
JIOW YacTH airedpanueckoi qpolu mpu pemieHuu 3anad. Pemars
paluOHAIbHBIC ypaBHEHUSA M UX cucTeMbl. lIpuMeHsiTh pasnnd-
HbIE TIPUEMBI PELICHHS LENbIX aIreOpandyecKux ypaBHEHHI: MOj-
00p LEeNBIX KOPHEH; pa3IoXKeHne Ha MHOXKHUTENH, BKIIOUasi METO]
HEOIpeaesIeHHBIX KO3((HUIMEHTOB; MOHMKEHHE CTETIEHN ypaBHE-
HUS; NOACTaHOBKA. HaxonnuTh 4MCIIOBBIE IPOMEXKYTKH, COACpIXKa-
Me KOpHHU ayreOpandeckux ypaBHEHHH. PemiaThb parroHaibHbIe
HEPAaBEHCTBA METOJIOM MHTEPBAIOB. Peniare cucteMpl HEPABEHCTB.

Kopensb crenenu n

®opmyaupoBath omnpenenenus ¢yHkuuu, e€ rpapuka. Dopmy-
JUPOBATh U YMETh JOKa3bIBaTh CBOMCTBA QyHKIMH y=X". Dopmy-
JMPOBAThH OMPEAETICHUS KOPHS CTENEHH N, apu(METHYECKOTO KOp-
Hs cTerneHu n. MopMyJIHpPOBaTh CBOWCTBA KOPHEH U MPUMEHSTh
UX TpU NPeoOpa30BaHUU YHUCIOBBIX M OYKBEHHBIX BBIPAKCHHU.
BbinoaHATL npeoOpa3oBaHUsl HUPPALUOHAIBHBIX BBIPAKEHUIH.
DopMyaHpoBaTh CBOWCTBA (PYHKIMHU y= VX | CTPOUTH IrpadUK.
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CreneHp  IOJIOXKHU-
TEABLHOTO Yuciia

@opMyJIMPOBATH OIPENEIECHUSI CTENIEHU C pallMOHAJIbHBIM I1OKa-
3atesieM. POpMYJIMPOBATH CBOMCTBA CTENEHH C PAllMOHAIBHBIM
nokaszarejeM U MPUMEHSATh UX MpU MpeoOpa3oBaHUU YUCIIOBBIX U
OYKBEHHBIX BbIpakeHUU. POPMYJIMPOBATh ONpPEIEICHUS CTere-
HU C UPPALMOHAIIBHBIM IIOKa3areneM U e€ cBoiicTBa. DopMyJin-
POBaTh ONpEIEICHUE MPEENa MOCIEI0BATEIbHOCTH, IPUBOAUTH
IpPUMEpPHI NIOCIEA0BATENBHOCTEN, NMEIOIUX NPEET U HE HMEIo-
IIUX MpeJena, BBIYUCIATh HECIOKHBIE NPENEIbl, pelaTh 3a1a4H,
CBsI3aHHBIC ¢ OECKOHEYHO YObIBaIOIIEH reOMETPUIECKOi mporpec-
cueii. @opMyJaHpPOBATHh CBOHCTBA TIOKA3aTCIbHOW (YHKIIUH,
crpouth €€ rpaduk. Ilo rpaduky nmokasarenbHON (QYHKIMHU OMH-
chiBaTh ¢€¢ cBoiictBa. IlpuBoauTh mnpumepsl. Mcnmosb3oBaTh
TEOpPEMY O MpeJesie MOHOTOHHOW OTPaHMYEHHOM MOCIEA0BATENb-
HOCTH.

Jlorapudmsl

®opMmyaupoBaTh onpezeiaeHue Jorapudma, 3HaTh CBOMCTBA JIO-
rapumoB. [IpuMeHsITH onpeneneHue JoraprudmMa u CBOMCTBA JI0-
rapumMoB Ipu MpeoOpa30oBaHUM YHCIOBBIX U OYKBEHHBIX BBIpa-
’KEHUH. BBINOJHATE 1TpeoOpa3oBaHus CTENEHHBIX U JOrapupMu-
yeckux BblpaxkeHuil. [lo rpaduky mnorapupmuueckord (GyHKIHH
onuceiBaTh €€ cBoiicTBa. [IpuBoauTH NpUMeEps! Jorapudmuye-
CKuX (YHKIUI (3aaHHBIX C MMOMOIIBIO rpaduka uiau GopmyIib),
o01aJaloIuX 3aJaHHBIMK CBOMCTBaMHU.

IIpocreiimne 1oKa-
3aTeJIbHBIE W JIOTa-
pupMHUUECKHEe ypaB-
HEHUS W HEPABCH-
CTBa METOJBI MX pe-
LICHHUS

Pemath npocreiiiiue nokasarenbHble U JIOrapupMUIEcKie ypas-
HEHUSl U HEPABEHCTBA, a TAK)KE€ YPaBHEHHUS M HEPABEHCTBA, CBO-
JSUECs K MPOCTEHIIINM MPH TOMOIIM 3aMEHbI HEM3BECTHOTO.

CuHyC U KOCHHYC
yria v 4ucnia

@opMyIHpPOBATH ONPEAEIEHUE YIJIA, UCIOIb30BaTh TPAAYCHYIO U
paauannyto Mmepsl yria. IlepeBoanTh TpagycHyio Mepy yria B
pazuaHHyIO U 00paTHO.

DopMyIMPOBATH OINpENEICHNEe CUHyca U KocuHyca yria. Ilpu-
MEHSITh OCHOBHBIE (DOPMYJIBI NIPH MPeoOpPa30BaHUN TPUTOHOMET-
PUYECKUX BBIPAXKEHHUIA.

®opMyJIMPOBATh ONPEIECICHNUS apKCUHYCa M apKKOCHHYCAa YHC-
Ja, 3HaTh U MPUMEHSTH (DOPMYIBI IJIsl apKCUHYCa M apKKOCHHYCa
4uCla.

Tanreuc u KoTaH-
T'CHC yrna " 9uclia

®opmyHpoOBaTh ONpENeICHHE TAaHTeHCa M KOTAHTeHCa yIJia.
Hcnoan3oBaTh OCHOBHBIE (OPMYJBI IpU IpeoOpa3oBaHUU TPH-
TOHOMETPHYECKHUX BBIPOKCHUH.

®opMyIHpPOBATH ONpEICICHHUs apKTaHTeHCAa W apKKOTaHTeHCa
qHciIa, MPUMeHATh (GopMyIbl U apKTaHTeHCa U apKKOTaHTeHca
qHca.

DopMyJIbl CI0KEHUS

®opMyIHpPOBaTHL U MPUMEHATH (HOPMYIBI KOCHHYCAa Pa3HOCTH
(cyMMBI) IBYX yTJI0B, (GOPMYIIBI IS JOMOJHUTENBHBIX YIJIOB, CH-
Hyca CyMMBI (Pa3HOCTH) JIBYX YTJIOB, CYMMBI U Pa3HOCTH CHHYCOB
U KOCHHYCOB, (DOPMYIIBI /ISl TBOMHBIX M MOJIOBUHHBIX YIJIOB MIPH
npeoOpa30BaHUU TPUTOHOMETPUICCKUX BBIPAKCHUN MPH MTOMOIIN
bopmyst.

BbINoJHATHL TpeoOpa3oBaHus TPUTOHOMETPHUECKUX BBIPAKCHHUN
pu oMo Gopmyi.
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10.

Tpuronomerpuue-
CKkue (PYHKIIUU YHC-
JIOBOTO apryMEHTa

®opMyJIHMPOBATH OIPENEIEHHUS] OCHOBHBIX TPUTOHOMETPUYECKUX
GyHKIMA, UX CBOMCTBA, yMETh CTpouTh uX Trpaduxu. [To rpadu-
KaM TPUTOHOMETPUYECKUX (PYHKITMI OMUCHIBATH UX CBOWCTBA.

11.

Tpuronomerpuye-
CKHE YpaBHEHHUA H
HEpaBEeHCTBA

HUcnoab30BaTh pelIeHUE NPOCTEUIINX TPUTOHOMETPUYECKUX YpaB-
HEHUS U HEPABEHCTBA, a TAKXKe YPAaBHEHUS U HEPABEHCTBA, CBOASAIIAECS
K IPOCTEUIIMM IIPY MOMOILIM 3aMEHbI HEW3BECTHOIO, pPelaTh OJHO-
ponHble ypaBHeHUs. [IpMMEHATH BCE M3YUEHHBIE CBOWMCTBA U CIIO-
coObI pelIeHus] TPUTOHOMETPUUECKUX YPAaBHEHUH M HEPABEHCTB
P PELICHUU MPUKIIAIHBIX 3a/1a4

12.

DJIEMEHTbl  TEOpUH
BEPOSATHOCTEMN

IIpoBoauTsh citydaiiHble SKCIEPUMEHTBI, B TOM YHCJIE C TOMOIIBIO
KOMIIBIOTEPHOI'O0 MOJEINPOBAaHNUS, HHTEPIPETUPOBATh UX PE3YIlb-
TaThl. BBIYUCAATH YaCTOTYy CIy4ailHOrO COOBITHS; OLIEHUBATH Be-
POSITHOCTB C IIOMOILBIO YaCTOTBL, OJyYEHHOM ONBITHBIM ITYTEM.

PemaThp 3a7a4n Ha HAXO0XKJICHHE BEPOSTHOCTEH COOBITHH.

IpuBoauTH IpUMEpPHI CITYy4alHBIX COOBITUH, B YACTHOCTH JIOCTO-
BEPHBIX M HEBO3MOXKHBIX COOBITHIH, MaJOBEPOSITHBIX COOBITHH.
IIpuBoauTH pUMEPHl PAaBHOBEPOSTHOCTHBIX COOBITHH.
BbInoHATH nepe0op BCeX BO3MOXKHBIX BapUAHTOB JUIsS Iepecde-
Ta 00BEKTOB WJIN KOMOMHAIHIA.

IIpuMeHSITL TIPABHJIO KOMOMHATOPHOTO YMHOXEHUS JUISL pelle-
HUA 3aJad Ha HAXOXJIEHHE 4YuClla OOBEKTOB WM KOMOWHAIUI
(mMaroHaaIM MHOTOYTOJIbHUKA, PYKOTIOXKATHS, YUCIIO KOJIOB, IIU}-
poB, naponueit u T. I1.).

Pacno3naBarhb 3aga4i Ha OIPEACIICHUC YUCIIa NCPECTAHOBOK U
BBITTOJIHATL COOTBCTCTBYIOIHEC BHIYHUCIICHU.

Pemiath 3a7auu Ha BBIYHCIEHUE BEPOSITHOCTU C MPUMEHEHHEM
KOMOWHATOPUKH.

[IpuBoauTH MpUMepPBbI CIYYalHBIX BEJIUYUH (YHUCIO YCIEXOB B
CEpUU WCTBITAaHUH, YHUCIO TOMBITOK MPU YTaJIbIBAaHUH, Pa3MephI
BBIUTPHIIA (TIPUOBUTM) B 3aBUCHUMOCTH OT CIyYalHBIX OOCTOS-
TENbCTB U T. 1.). UMeTh mpeacTaBeHne O 3aKOHE OONBIINX YH-
CceJI JIsl OCJeI0BaTEIbHOCTH HE3aBUCUMBIX CITYyYalHbIX BEJIMYMH.
BbIunMcaTh BEPOSATHOCTH MONYYCHHSI K YCIIEXOB B HCIIBITAHHSX
bepnynnu ¢ mapamerpamu p, q.

IToBTOpeHue

3HaTh MaTepua, U3y4eHHbIN B Kypce MaTeMaTuky 3a 10 kiace
YMeThb IPUMEHSATH MOJIyYE€HHbIE 3HAHUS Ha NTPaKTHKE.

YMeThb JOrMYECKM MBICINUTh, OTCTauBaTh CBOK TOUKY 3pPEHMS U
BBICIYIIMBATh MHEHUE IPYTHX, pa00TaTh B KOMaH/E.

11 kaace

Howmep
TEMBI

Ha3Banue nzyuaemoit
TEMBI

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB JCATCIbHOCTU YUYCHUKA

YucnoBble QyHKIHH

BbIuucasaTh 3HaueHUs QYHKIUH, 3aJaHHBIX (hopMynaMu (TIpu
HEOOXOIMMOCTH MCIO0JIb30BaTh KAJIBKYJISTOD); COCTABJIATH Ta0-
JMLIBI 3HAYCHUH ()yHKIUHA.

Ctpouts 1o Toukam rpaduku pyHkuuii. OnucpIBaTh CBOICTBA
(GYHKIIMHM Ha OCHOBE €€ TpaduecKoro mpeICTaBICHUS.
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MoaeaupoBaTth peanbHble 3aBUCUMOCTH (hOpMyIaMH U Tpaduka-
MU. UuTaTh rpad)uK peagbHbIX 3aBUCHUMOCTEH.

Hcnoab3oBaTh QyHKIIMOHATBEHYIO CUMBOJIHMKY JJIsI 3aITUCH Pa3HO-
00pa3HbIX (aKTOB, CBSI3aHHBIX C pACCMAaTPUBAEMBIMU (DYHKITUSIMU,
o0oraras OnbIT BHITOJHEHHUS 3HAKOBO-CUMBOJIMYECKUX JICHCTBUIA.
CTpouTh peueBble KOHCTPYKLUHU C UCTIOIb30BaHUEM (PYHKIIHO-
HaJIbHOW TEPMUHOJIOTUU.

Hcnonb3oBaTh KOMIBIOTEPHBIE TPOTPAMMBI JIJIs1 TOCTPOEHUS Tpa-
¢uKoB QyHKIMH, A7 KCCIeIOBAHUS TOJ0KEHUS HA KOOPAUHATHON
MJIOCKOCTH rpadMKOB (PYHKITUN B 3aBUCUMOCTH OT 3HAYCHHH KOI (-
(GUIIMEHTOB, BXOJAIINX B (HOPMYITY.

[IpousBogHas u ee
IIPUMEHEHHE

BbIuMCIATH NPOM3BOHBIC JIEMEHTapHBIX (DYHKIMH, UCTIONB3YS CIpa-
BOYHBIC MaTCPUAIIBL;

HCCJIeI0BATh B MPOCTEHIINX ciiydasix (yHKIWA Ha MOHOTOHHOCTb,
HAXOJUTh HAHOOJIBIINE U HANMEHBIINE 3HAYCHHS (PYHKITUI.

Crpouth rpa¢iku MHOTOWICHOB ¥ TIPOCTEHIIINX PAIMOHATLHBIX (DYHK-
IIUI C MCIIONIb30BAHMEM arllapaTa MaTeMaTHYECKOTO aHAITN3a.
Hcnonb30BaTh MPpHOOPETEHHBIC 3HAHUSI M YMEHHSI B TIPAKTUYECKON JIesi-
TEJTLHOCTY M TIOBCEJTHEBHOM KU3HU JUTS pEIICHUS TPUKIATHBIX 337124, B
TOM YHCJIE COLUATbHO-PKOHOMUYECKUX U (PU3MYECKUX, HA HAaHOOJIbIIINE
Y HANMEHBIIINE 3HAYCHNS], HA HAXOXKICHUE CKOPOCTH U YCKOPEHHUSL.

[TepBooOpasnHas u
HHTETpaI

BbuMcaATh 11€pBOOOpa3HbIE 3JIEMEHTapHbIX (YHKIWH, HCHONB3YS
CIIPAaBOYHBIC MATCPHUAJIBL.

Bbrancasite B pOCTEMINMX CITy4asiX IUIOMIAIA C UCTIONBb30BAHHUEM IEPBO-
00pa3HoOi ¥ UHTerpaa.

Hcnonb30BaTh MPHOOPETEHHBIC 3HAHUSI M YMEHHSI B TIPAKTUUECKON JIesi-
TCIIBHOCTH 1 HOBCGI[HGBHOﬁ JKU3HU U pCHICHUS MMPUKIIAJHBIX 3a/1a4, B
TOM YHCJI€ COMATbHO-3KOHOMHYECKUX U (PU3MIECKHX.

VYpasuenus. Hepa-

BeHCcTBa. CUCTEMEL.

Pemiath paryoHanbHBIE, TTOKA3aTeIbHBIC U JIOTAPHU(PMUUECKHIE ypaB-
HEHHMS W HEPaBEHCTBA, MPOCTEHIIME HppalMOHATIbHBIE W TPU-
TOHOMETPUYECKUE YPABHEHHS, UX CUCTEMBIL;

COCTABJIATH YPAaBHEHUsI M HEPABEHCTBA 10 YCIIOBHIO 33/1a4H;
HCMO0JIB30BATh I TPHOMMKEHHOTO PEIICHHs YpaBHEHHHA W Hepa-
BEHCTB TpaUIECKUil METOS;

H300paxkaTh HA KOOPAMHATHOMN TUIOCKOCTH MHOKECTBA PEIICHUH TPO-
CTEHIIINX YPAaBHEHUN U X CHCTEM;

HCMOJb30BaTh NMPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHYECKOM
JESTETLHOCTU U TTOBCEIHEBHOM YKM3HH JUTS TIOCTPOCHUS U HICCIIEIOBAHUS
MPOCTENIIINX MaTeMaTUIECKIX MOJICIICH.

[ToBTOpEHME

3HaTh MaTepua, U3y4eHHbIN B Kypce maTteMatnku 3a 10-11 kiacc.
BaaaeTs oOmmMu mpueMaMu pemieHus 3a1ad.

YMeTh NpUMEHSITh [TOJIy4€HHbIE 3HAaHUS Ha MTPaKTUKE.

YMeTh J10rH4ecKu MBICJINTh, OTCTANBATh CBOIO TOYKY 3pCHHA U BbI-
CIIyIIMBAaTh MHEHHUE APYTUX, paboTaTh B KOMaH/IE.
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Maremartuka (I'eomeTpusi)

10-11 kaacce

Howmep
TEMBI

Ha3zpanue nzyuaemon
TEMBI

XapaKTepI/ICTI/IKa OCHOBHBIX BUZIOB AC€ATCIbHOCTU YYCHUKA

1.

IIpsimble u mioc-
KOCTH B MPOCTPaH-
cTBe

3HaTh MaTepua, U3y4eHHBIN B Kypce reoOMeTpuH 3a 9 Kiacc.
Baaners o0IIMM IPUEMOM peIICHUs 33134

DopMyJIMPOBATH OCHOBHBIE MTOHATHS cTepeoMeTprn. Bocnpouns-
BOAUTH (HYOPMYITHPOBKH ONPECICHH, aKCHOM, TEOPEM; KOHCTPY-
HPOBATh HECIIOXKHBIE OIMPEIETICHUS] CAMOCTOSTENBHO.
Bocnpou3BoauTs GOpMYITHPOBKH U JJOKA3aTEIbCTBA H3yYCHHBIX
TEOpeM, MPOBOAUTDH HECTIOKHBIE TOKA3aTENbCTBA CAMOCTOSITENBHO,
CChLIATHCA B X0JIc 000CHOBaHMM Ha ONpEeNCHHs, TEOPEMBI, aKCH-
OMBI.

OO0BACHATH U MILTIOCTPUPOBATH IOHSITHUS U AKCUOMBI, CIEICTBUS
U3 HUX Ha YepTexe.

IIpuMeHATH MOTyYEHHBIE 3HAHMS Ha MPAKTHKE.

YMeThb JTOTUYECKH MBICIUTh, OTCTAUBaTh CBOIO TOUKY 3PEHUS U BbI-
CIIYIIMBATh MHEHUE APYTUX, paboTaTh B KOMaHJIE.

[TapannensHOCTH
MMpsAMBIX U IJIIOCKO-
cTer

@®opMyIMPOBATh OCHOBHBIE ompenesieHus no teme: Ilapamnens-
HbIE NpsAMbIE B IIpocTpaHcTBe. IlapamiensHOCTh Tpex npsmeix. Ila-
PaUIENBHOCTD MPSAMOM M MIOCKOCTH. CKpElMBaOIIKECs NpsMbIE.
VYrisl ¢ COHANPABICHHBIMA CTOPOHAMH. YTOJI MEXAY IPSMBIMU.
[TapannensHble IocKOCTH. CBOMCTBA MapajIebHBIX IUIOCKOCTEM.
Terpasap.

OO0BACHATH U WIIOCTPUPOBATH IOHATUSA CIEACTBUSA U3 HUX Ha
YepTexKe.

BocnpousBoauth (HOpMyIHPOBKHM U JIOKA3aTENbCTBA M3YUEHHBIX
TEOpEM, MPOBOAUTH HECIOKHBIE JI0KA3aTEIbCTBA CAMOCTOATENBHO,
cChLIAThCS B X0/1¢ 000CHOBAHUH Ha OIpPEeIEeHHSI, TEOPEMBI.
IIpuMeHATH MOTyYEHHbIE 3HAHMS Ha MIPAKTHKE.

PemaTh 3a1aun Ha MOCTPOEHUE, TOKA3ATEIBCTBO U BHIYMCIICHMUS.

[Tepnienaukymnsip-
HOCTB IPAMBIX U
IJIOCKOCTEM

®opMyJIMPOBATh OCHOBHBIC ONpeAeseHus o TeMe: [lepnenauky-
JSIpHBIE IPsSIMBIE B MTpocTpaHCTBE. [lapanienbHble NpsMble, IEPIEH-
JUKYJSIpHBIE K IIIOCKOCTH. [IpU3Hak nepneHauKyaIsspHOCTH IPSIMON
U IUIOCKOCTH. Teopema O mpsMOM, NMEPIEHIUKYISAPHOU K IUIOCKO-
ctu. PaccrosgHue oT TOUKM 10 III0CKOCTH. Teopema o Tpex nepreH-
JTUKYIspax. YToda MexXAy MOpsIMOM M IUIOCKOCThIO. [[ByrpaHHBIN
yroia. IIpusHak nepneHguKyIspHOCTH ABYX IIOCKOCTe. IIpsmo-
YTOJIBHBIN MapajuIeIIeINIIE .

OO0BSACHATL ¥ MILTIOCTPHPOBATHL IOHSTHS CIEACTBUS U3 HHUX Ha
YepTEeXKE.

Bocnipou3Boauts (GOpMyTUPOBKHM U JI0KA3aTENbCTBA M3YUEHHBIX
TEOpeM, IPOBOAUTDH HECIOXKHBIE JOKA3aTEIbCTBA CAMOCTOATEIBHO,
CChLIATHCA B X0JIe 000CHOBAHM Ha ONPEeNCHHS, TEOPEMBI.
IIpuMeHSATH NTONY4YECHHBIE 3HAaHUS HA IPAKTUKE.

Pemathb 3aaun Ha NOCTPOEHUE, JOKA3aTENbCTBO U BBIUYUCIICHUS.

MHOrorpaHHUKH

OO0BSICHATH, YTO TAKOE MHOTOTPAHHUK, €r0 IpaHu, péOpa, BepIIH-
Hbl, JUAaroHajM, KakoM MHOTOIpaHHMK HAa3bIBA€TCsl BBIMYKIIbIM,
IpU3Ma, BBICOTA IPU3MBI, NapaJuIeIeIUNEa, TUPAMUJA.
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Pacno3HaBaTh MHOTOI'PaHHHKH, (POPMYJIHPOBATH OIpPEIEICHUE U
NPHUBOAUTH IIPUMEPBI.

PemaTe 3a1a4M Ha OKA3aTEIbCTBO U BBIYUCIICHUS:

* AHAJIU3MPOBATH B B3alMHOE PACIIOJIOKEHHE OOBEKTOB B IPO-
CTPaHCTBE;

* u300pakaTh OCHOBHBIE MHOTOTPAHHMKH; BBIIOJIHATH YEPTEKHU
10 YCJIOBHSM 33]1a4;

* CTPOMTH NpocTeiiiue cedeHus Ky0a, Ipu3Mbl, MTUPaMUIbL;

* pemarhb INIAHUMETPUYECKHUE U IIPOCTEUIINE CTEPEOMETPUYECKHE
3aJjaud Ha HaXOXKJAE€HUE T€OMETPUUYECKUX BEIMUYUH ([UIMH, YIJIOB,
TJIOIIAACH);

* HCNOJb30BATHh IPU PELICHHH CTEPEOMETPUYECKHUX 3anad IuIa-
HUMETpHUYECKUE (PAKThl U METOIBI;

* IPOBOJMTH JI0KA3aTEIbHBIC PACCYXKACHHS B XOAC PCIICHUS 3a-
Jau.

MopeaupoBaTh yClIOBHE 3a/1a4M C MOMOIIBIO YEPTEKA UM PUCYH-

Ka, MPOBOAMTHL [OIOJHUTEILHBIE IOCTPOCHUS B XOJE€ PEIICHUS.

HNHTepnpeTHpoBaTh MOJIYYEHHBIN PE3YyIbTaT U CONOCTABJIATD €r0

C YCIIOBUEM 3a/laud, PAcIlO3HABATh HA YEPTEKAX U MOJEIAX IIPO-

CTPAaHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBbIE OOBEKTHI C HX

OTIUCAHUSIMU, H300PAKECHUIMHU.

OO0BsICHATB, YTO Takoe 00bEM MHOIOI'paHHMKA, IIJIOIIAb MOBEPX-

HOCTH MHOTOTPaHHMKA.

HccaenoBarb CBOMCTBA MHOIOTPAaHHUKOB.

Haxoauth 00bEM 1 IUI0IIA/b TOBEPXHOCTH MHOTOI'PAaHHHKA.

3. Tena u noBepxHo- | OOBACHATH U WILIIOCTPUPOBATH ONPEACIICHUS TEJ BPAILICHMUS.

CTH BpallleHUusl Pacno3HaBaTth Qurypsl BpanieHus, HITKCTPUPOBATH UX HA Yep-
TeXax.
CTpouTthb ceueHus: KpyribIX TE.
Haxoauth 00bEM U TIIOIIAIb TOBEPXHOCTH TEJ BPALLIECHUS.
BaageTs o0nmM npueMoM pemieHus 3aaad.

4. Koopaunars! u OO0BACHATL U WITKOCTPUPOBATH IOHATUS BEKTOPOB, JIEUCTBUS C

BEKTOPbI BekTopaMu. CTPOUTH CyMMy, Pa3HOCTb M JIp. BEKTOPOB B IpO-
CTPAHCTBE, BHINMOJHATH JCHCTBHS C BEKTOPAMH.
@®opmyaupoBaTh (GOPMYIbl KOOPAMHAT BEKTOPa, KOOPAUHATHI
CyMMBI U Pa3HOCTH BEKTOPOB, ITPOMU3BEIECHUS BEKTOpa HA YHCIIO,
CKAJIIPHOTO, BEKTOPHOTO IIPOU3BEICHUSI BEKTOPOB.
[IpumeHnsaTh GOpMyIBI MpU pelICHUU 3a7a4;
IIpuMeHATHh KOOPIWHATHO-BEKTOPHBIA METOJ I BBIYMCICHHUS
OTHOIIIEHUM, PACCTOSIHUI U YTJIOB;
BbINOJIHATH MPOEKTH M0 TEMaM HMCIOJIb30BAaHUS KOOPAMHATHOTO
METO/JAa NPHU PELICHHWH 337a4 Ha BBIYHMCICHHUS U JOKa3aTelIbCTBa
IIpuMeHATH MOTyYEHHbIE 3HAHUS Ha MPAKTHKE.
YMeThb JTOTUYECKH MBICIUTh, OTCTAaUBAaTh CBOKO TOUKY 3PEHUS U BBI-
CIIYIIMBAaTh MHEHUE APYTUX, pabOTaTh B KOMaH/IE.
BbINOJHATH MIPOEKTHI IO TEMaM F€OMETPUUECKUX MTPeoOpa3oBaHuit
Ha MJIOCKOCTH.

[ToBTOpEHME 3HaTh MaTepuan, U3y4eHHbIH B Kypce marematuku 3a 10-11 knac-

CBI.
BocnpousBoantb GOpMYITMPOBKH ONPEACICHHUI, aKCUOM, TEOPEM;
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KOHCTPYMPOBATD HECJIOXKHBIE ONPEAEIECHUS CAMOCTOSITENIBHO.
BocnpousBoauth (HOpMyIHPOBKHM U JI0OKA3aTENbCTBA M3YUYEHHBIX
TEOpEM, MPOBOAUTDH HECIIOKHBIE 0KA3aTEIbCTBA CAMOCTOATEIBHO,
cChLIATHCS B X0J1e 000CHOBAHMM Ha ONpeNeIeHUs], TEOPEMbI, aKCH-
OMBI.

Pemath 3a7auu Ha J10Ka3aTeIbCTBO W BBIYHMCIEHUA. Moaeaupo-
BaTh YCJOBME 33/1aud C IIOMOIIbIO YEpPTEKa UM PUCYHKA, MPOBO-
AUTH JOMOJIHUTENbHBIE TOCTPOCHUS B Xoje peuieHus. UHTepnpe-
THPOBATH OJTYYCHHBIM PE3yNbTAT U COMOCTABJSATH €0 C YCIOBU-

€M 3aa4u.

HccaenoBarh cBOiiCTBa KOH(HUrypaluii, CBS3aHHBIX C
PY’KHOCTBIO, C TOMOLIBIO KOMIIBIOTEPHBIX IIPOTPAMM.

PemaTe 3a1a4n Ha IOCTPOCHUE, OKA3ATEIBCTBO U BHIYUCIICHMUS.
Buaaners oOUMMy IpueMaMy pelleHus 3aad.

YMers NIpUMEHSATH NIOJIy4CHHBIC 3HAHUS Ha IIPAKTUKE.

CJIyIIUBATh MHEHHE JPYTUX, paboTaTh B KOMaHJIE.

INIVIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUA

[1o oxoOHYaHUIO U3yYEHUS KypCa 6bIMYCKHUK TTOIYYUT BO3MOKHOCTb HAYYUTCS:

» HCTIONIB30BaTh 3HAUCHHUS MaTeMaTUYeCKON HayKH JUIsl PELICHUs 3a/a4, BOZHUKAIOMINX
B TEOPUU U MPAKTUKE; IIUPOTY U B TO K€ BpEMsI OTPAaHUYCHHOCTD IPUMEHEHHS MaTeMaThye-
CKUX METOJIOB K aHAJIU3Y U UCCIIEJIOBAHUIO MTPOLIECCOB U SIBJICHUN B PUPOJE U OOIIECTBE;

» TIOHMMAaTh 3HaYCHHE MPAKTUKU U BOMPOCOB, BOSHUKAIOIINX B CAMOM MaTeMaTHKe, IJIs
(GopMHpPOBaHUS M Pa3BUTHUS MAaTEMaTUYECKOM HAayKW; UCTOPHUIO Pa3BUTHS MOHSATHS YUCIHA,
CO3JlaHUs MATEMATUYECKOr0 aHAJIN3a, BOSHUKHOBEHMS U Pa3BUTHS T€OMETPUU;

» TMPUMEHATh YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTMKH MaTeMAaTUYECKUX PaCCyKIe-
HUI, UX IPUMEHUMOCTb BO BCEX O0JIACTAX YEIOBEUYECKOM 1eATENbHOCTH;

» HCIIONIb30BaTh BEPOSITHOCTHBIN XapaKTep Pa3IMYHBIX MPOIECCOB OKPYKAIOLIETO MUPA;

Anre0pa

Buinycknuk nayuumca:

» BBITMOJHATD apu(METHUECKHUEe JCUCTBUS, COUeTas YCTHBIE W NMHCHMEHHBIE TPUEMBI,
IIPUMEHEHHUE BBIYNCIUTEIBHBIX YCTPOWCTB; HAXOAUTh 3HAYEHUsI KOPHs HATYpaJIbHOM CTele-
HU, CTEIIEHU C PAaLMOHAJIBHBIM IIOKa3aTesieM, JIorapudma, UCIonb3ys IpU HEOOXOIUMOCTH
BBIYMCIIMTENIBHBIE YCTPOMCTBA; IOJIb30BATHCS OLEHKOW M NPUKUAKON IIPU IPAKTHUYECKUX
pacuerax;

» TPOBOAWTH TIO MU3BECTHHIM (hopMyaM M IpaBUiIaM HpeoOpa3oBaHHUsS OYKBEHHBIX BbI-
pakeHUH, BKJIIOYAIOIIUX CTENEHH, PaJUKalibl, JIOrapu(Mbl U TpUTOHOMETpHUYECKUue (yHK-
uu;

» BBIUUCIIATH 3HAYCHUS YHUCIOBBIX M OYKBEHHBIX BBIPAKECHH, OCYIIECTBIIAS HEOOXOAH-
MblI€ IIOJICTAHOBKU U MPeoOpa3oBaHuUs;

» UCnOb306amy nPUOOpemennbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamebHo-
CMu u nO6CeOHesH oIl Hcu3HU I IPAKTUUECKUX pacuyeToB 1o ¢Gopmynam, BKItodas Gopmy-
JIBI, COJIEPIKAIUE CTEIICHU, PATUKAIbI, JOrapu(PMbl U TPUTOHOMETpUUYECKHUE (YHKIIUU, HC-
MOJIb3YysI TIPH HEOOXOJMMOCTH CIPAaBOYHBIC MATEPHANBI U MPOCTEHINHE BBIYMCIUTEIHHBIC
YCTPOWCTBA;
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DYyHKIHUN U TPaPuKH
Buinycknuk nayuumca:
» OTpeensaTh 3HaueHue (YHKIMH MO 3HAUYEHHUIO apryMEHTa MPU Pa3IUYHBIX CIIOcoOax
3amaHus PyHKIUY;
» CTPOUTH rpaMKu U3YUECHHBIX (DYHKIIHIA;
> OIUCHIBATh MO TpaduKy U B MPOCTEHIINX Chy4asx Mo (Gopmyie MOBEACHHUE U CBOM-
cTBa (PyHKUMH, HAXOJUTH 1O rpaduKy GYHKIIMN HANOOJBIINE M HANMEHBIIINE 3HAYCHNUS;
» peliaTh ypaBHEHHMS, MPOCTEHIINE CHCTEMbl YpaBHEHHH, HCIIONb3Yysl CBOWCTBA (DYHK-
Ui ¥ UX rpauKOB;
» UCHONb306amb NPUOOPEemeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmenbHO-
CIMU U NOGCEOHEBHON HCU3HU TS OTIMCAHHS C TIOMOIIbIO (QYHKIMHA Pa3lInYHbIX 3aBUCHMO-
CTEM, IPEeCTaBICHHS X TpaPUIeCcKu, HHTEPIPETAINH rpauKoB;

Hauana MmaTeMaTH4eCcKOro aHajamsa

Buvinycknuk nayyumca:

» BBIYUCIIATH TPOM3BOJHBIC W TEPBOOOPA3HBIC AJIEMEHTAPHBIX (YHKIIHMA, HCIIONb3Ys
CIIPaBOYHBIE MaTEPUAIIBL;

» UCCIIEZIOBaTh B NPOCTEHIIUX ciaydasx (YHKIUM HA MOHOTOHHOCTb, HAXOIHThH
HanOOJbIINEe W HaWMEHBIINE 3HAYCHUS (YHKIHHA, CTPOUTH Tpa@UKd MHOTOYICHOB U IPO-
CTEHIINX pallMOHANBHBIX (PYHKIMI C UCIIOIB30BAaHUEM allapaTa MaTEMaTHYECKOTO aHAJN3a;

» BBIUUCIIATH B IPOCTCHIIINX CITYYasixX TUIOIIAIH C UCTIOIh30BAaHUEM NIEPBOOOPA3HOM;

UCNOb308aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUUECKOU O0esAmeabHOCHmU U
NO6CEOHEeBHOU JCU3HU ]IS PEIIECHUS TPHUKIAJHBIX 3a7ad, B TOM YHCIE COIHUAIBHO-
SKOHOMHYECKHNX U (PU3NYECKUX, HA HAaMOOJIBIINE U HANMCHBININE 3HAYCHUS, HA HAXOXKICHHE
CKOPOCTH U YCKOPCHUS;

ypaBHeHI/Iﬂ H HEPABCHCTBaA

Buinycknuk nayuumca:

» peliaTh palnuoHajIbHbIE, TIOKa3aTeNbHbIe U Jorapu(MuiecKkue ypaBHEHHs U HEpaBeH-
CTBa, IPOCTENIINE UPPALMOHAIBHBIE U TPUTOHOMETPUYECKAE YPABHEHHUSI, UX CUCTEMBI;

» COCTaBIISITh YPAaBHEHHUS U HEPABEHCTBA IO YCIOBHUIO 3aa4H;

» WCTIONB30BaTh Ui MPUOIMKEHHOTO PEIICHNs] YPaBHEHUI U HEPaBEHCTB IpadHuecKuii
METON;

» n300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUI MPOCTEUIINX ypaB-
HEHUH U UX CUCTEM;

UCROIb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeabHOCMU U
nOBCEOHEBHOIl HCU3HU JJIsl IOCTPOEHUS U UCCIEAOBAHUS MPOCTEUIIIMX MAaTEMATUYECKUX MO-
JIeNe;

I'eomerpus

Buinycknuk nayuumcea:

» pacro3HaBaTh Ha YepTEXKax M MOJENIX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH
TpEXMEPHbIE OOBEKTHI C UX OIMUCAHUSAMU, U300paKEHUSIMU;

> OIMCHIBaTh B3aMMHOE PACIOJIOKEHHE MPSIMBIX U IUIOCKOCTEW B MPOCTPAHCTBE, apey-
MEHMUPO8aAMb C80U CYHCOEHUs 06 IMOM PACHONIOHCEHUU,

» aHAIM3MPOBATH B MPOCTEUIIMX CIy4yasX B3aMMHOE PACIIOIIOKEHHE OOBEKTOB B IIPO-
CTPaHCTBE;
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» wu300pakaTb OCHOBHBIC MHOTOTPAHHUKH, BBITIOHSITH YEPTEIKHU MO YCIOBHSIM 3a/1a4;

» cmpoums npocmetiuiue cevenus Kyoa, npusmvl, NUPAmMUObL;

» pemaTh IUIAHUMETPUYECKUE U MPOCTEHIINE CTePEOMETPUICCKHIE 3a]]aui Ha HaXOXK/Ie-
HUE TEeOMETPUYECKUX BEJIUYUH (JJIMH, YTIIIOB, IJIOLIAIeH);

» HCIOJB30BATh MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1au IITaHUMETpHIecKue (HakThl U
METO/IbI;

» TIPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHUS B XOJI€ PEIICHHUS 3a/1a4.

UCNOIb308amMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAmeNbHOCMU U
NO6CEOHEBHOUL IHCUZHU

» Ui UcCliefioBaHUs (MOACITUPOBAHUS) HECIIOKHBIX MPAKTUYSCKUX CUTYAIM Ha OCHO-

B€ U3YUYECHHBIX (OPMYII U CBOMCTB QUTYD;

» Ui BBIYUCIICHHS TUIOMAACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUU

MPaKTUYECKUX 3aJ]a4, UCTOJb3Yys MPU HEOOXOAUMOCTU CIPABOYHUKHU U BBHIYUCIUTEIIbHbBIC

YCTPOWCTBA.

DJieMeHTbl KOMOMHATOPUKHU, CTATUCTUKHA M TEOPUH BePOATHOCTEM

Buinycknuk nayuumca:

» pemiaTh IpocTeiiie KOMOMHATOPHbIE 331a4l METOJIOM Iepedopa, a TAKKe C HCIOJIb-
30BaHUEM M3BECTHBIX (HOPMYIT;

» BBIYHCIATH B IPOCTEHIINX CITydasX BEPOSITHOCTU COOBITUI HAa OCHOBE MOJCUETa YHCIA
HCXO/IOB;

UCROIb306amMb NPUOOPEMEeHHbIE 3HAHUA U YMEHUA 8 NPAKMUYECKO 0esAmeIbHOCU U

NOBCEOHEBHOU HCUZHU:

» JUIS aHallM3a PeasIbHBIX YMCIIOBBIX JaHHBIX, MPEJCTABICHHBIX B BHUJIE AUATrPaMM, Ipa-
(bUKOB;

» aHanm3a nHPOPMAIMH CTATHCTUYECKOTO XapaKTepa;

61a0emov KOMHemeHyuamMu: Yy4eOHO-TI03HABATENBHOM, IIEHHOCTHO-OPUEHTAIIMOHHOM,
pedIIeKCUBHON, KOMMYHHKATHBHON, HH(POPMAIIMOHHOH, COITMAILHO-TPYAOBOA.

OuneHka MIaHUPYEeMBbIX pe3yJIbTaTOB

CucreMa OLEHKM JOCTH)KEHHUS IUIAHUPYEMBIX PE3YNIbTATOB IPEIAIOJIAracT KOMMNJIeKC-
HbLIL N00X00 K OUeHKe pe3ynbmamoe 00pa3oBaHUs, TO3BOJIAIOIINN BECTH OLICHKY JIOCTHXe-
HUSL OOydarolMMUCS BCeX TPEX TPYMI pe3ysbTaTOB OOpa30BAHUS: JUYHOCHIHBIX, MEma-
npeoMemHvlxX U RPEOMEn HbIX.

Cucrema OLEHKU IIPENLyCMATPUBACT YPOGHEGHLI NOOX00 K COACPKAHHUIO OLEHKU U HH-
CTPYMEHTApUIO JUISl OLICHKU JTOCTHKEHMSI IJIAHUPYEMBIX PE3yJIbTaTOB, a TAaKXKe K MPEACTaB-
JICHUIO U UHTEPIPETALK Pe3yJbTaTOB U3MEPEHUH.

OnHUM W3 TIPOSIBICHUN YPOBHEBOTO MOJXO0/a SBISETCS OLIEHKAa HHIMBUIAYATbHBIX 00pa-
30BaTEJIbHBIX JTOCTHXKEHUI Ha OCHOBE «METOJIa CJIOKEHUs», IPU KOTOPOM (PUKCHUPYETCs J10-
CTH)KEHUE YpPOBHsSI, HEOOXOAUMOTr0 JJIsl YCHEIIHOro MPOJOJIKEHHsI 00pa3oBaHUs U pealbHO
JOCTUTAEMOT0 OOJIBIIMHCTBOM YYAIIUXCsl, U €T0 MPEBBIIIEHUE, YTO MO3BOJISIET BBICTPAUBATD
WH/IMBUyaJbHBIE TPAEKTOPUHU JBMKCHUS C YIETOM 30HBI ONMOKANUIIETo pa3BUTHA, (HopMUpo-
BaTh MOJIOXKUTEIbHYIO YUEOHYIO U COLMAJIBHYI0 MOTUBALHIO.
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Oc00eHHOCTH OLIEeHKH MPeAMEeTHBIX Pe3yJibTATOB

OneHka npeAMETHBIX Pe3yJbTaTOB MPEICTaBIIsAeT COOON OIEHKY AOCTHUXKEHUS 00ydaro-
HIUMCS TUTAHUPYEMBIX PE3YJbTATOB MO OTACIBHBIM TeMaM (cmp. 13, Kpumepuu ouenku).

OCHOBHBIM 00BEKTOM OIICHKH MPEJIMETHBIX PE3yJIbTaTOB B COOTBETCTBUU C TPeOOBAHU-
svu CTaHmapTa sBISETCS CIOCOOHOCTHh K PEIICHUI0 y4eOHO-ITO3HABATENbHBIX M Y4eOHO-
NPAKTUYECKUX 3a/1a4, OCHOBAHHBIX Ha M3y4aeMOM y4eOHOM MaTepualie, C UCIOJIb30BaHUEM
croco0OB JCMCTBUM, pEEBAHTHBIX COJEPKAHUI0O MAaTEMATHKH, B TOM UYHCIE METanpeaMeT-
HbIX (ITO3HABATEIBHBIX, PETYISTUBHBIX, KOMMYHUKATUBHBIX ) IEUCTBUH.

CucreMa OLEHKH MPEIMETHBIX Pe3yJbTaTOB OCBOCHMS y4eOHOW MPOrpaMMbl ¢ y4ETOM
YPOBHEBOTO NOAX0/a, NpuHATOro B Crannapre, Npeanonaraet BblaejeHue 0a30Boro ypoB-
Hf JOCTHKEHUI KaK TOYKHM OTCUYETA MPU MOCTPOECHUHU BCEHM CHCTEMbI OLICHKU U OpraHu3a-
[IUU MHAUBUIYATBHON PabOTHI C 00 yJArOIIUMHUCS.

PeanpHble gocTHMXKEHUS OOYYarOIIUXCS MOTYT COOTBETCTBOBaTh 0a30BOMY YpPOBHIO, a
MOTYT OTJIMYAThCSI OT HETO KaK B CTOPOHY MPEBBIIICHUS, TAK U B CTOPOHY HE JTOCTHXKEHUSI.

JInst onucaHusi JOCTHXKEHUN 00y4aroIMuXcsl yCTaHABIMBAIOTCA CIIEAYIOIIHNE MSATh YPOB-
HEW.

ba3oBblii ypOBeHb JAOCTHKEHHMH — YPOBEHb, KOTOPBIM JIEMOHCTPUPYET OCBOECHUE
y4eOHBIX JEHUCTBHI C OMOPHONW CUCTEMOM 3HAHUN B paMKax Juana3zoHa (Kpyra) BbIICJICHHBIX
3a1a4 (TpeOOBaHMI K YPOBHIO MOJTOTOBKU BBIMTYCKHUKOB). OBnajieHne 0a30BBIM YPOBHEM
ABJISIETCS] JOCTATOYHBIM JJIS IPOXOXKIEHUS UTOMOBOM aTTeCTAIUU.

[IpeBbimeHne 6a30BOr0 YpOBHSI CBHIETEILCTBYET 00 YCBOCHHM OMOPHON CHCTEMBI 3HA-
HUU Ha YPOBHE OCO3HAHHOTO MPOW3BOJIBHOTO OBJIAJICHUS YICOHBIMH JCHCTBUSIMU, & TAKKE O
Kpyrosope, mupoTe (WM HU30UpPATENbHOCTH) HMHTEPECOB. BBIIENSIOTCS clieayromue Ba
YPOBHS, NPeBbIIIAKIINE 0a30BbI:

. NOBBINIEHHbIH YPOBEHb JOCTI)XEHUSI TUIAHUPYEMBIX PE3YJIbTAaTOB, OLIEHKA «XO-
poio» (0TMeTKa «4»);
. BBICOKHIH YPOBEeHb JIOCTI)KCHUSI [JIAHUPYEMBIX PE3YyJIbTaTOB, OLIEHKA «OTIUYHO»

(oT- MeTKa «5»).

IIOBBIIEHHBIM W BBICOKMM YPOBHM JOCTHXKEHUS OTJIIMYAKOTCSA IO IOJHOTE OCBOCHMS
IUTAHUPYEMBIX PE3yJIbTaTOB, YPOBHEM OBJAJE€HUs y4EOHBIMH JEHCTBUSAMHU U C(HOPMUPOBAH-
HOCTBIO MHTEPECOB K IIpeaMeTy Maremaruka.

WupuBuyansHble TPaeKTOPHH OOY4YEHHsI OOYyYaloNIMXCs, AEMOHCTPUPYIOUINX ITOBBI-
IICHHBIA ¥ BBICOKUN YPOBHU JOCTH)KEHUH, (DOPMUPYIOTCS ¢ YIETOM MHTEPECOB ITHX 00yda-
IOLIMXCS U UX IUIaHOB Ha Oynymiee. IIpym Hanuuum ycTOMYMBBIX MHTEPECOB K y4yeOHOMY
IpeIMETY U OCHOBATEIbHOU MOATOTOBKH IO HEMY TaKHe OOydJalouIfecss MOTyT ObITh BOBIIE-
YEHBI B MIPOEKTHYIO JE€ATEIBHOCTb 110 IPEIMETY U COPUEHTHUPOBAHBI HA MIPOJOJIKEHUE 00Y-
YeHHUs B CTAPIIMX KJIaccax M0 JaHHOMY MPOQUIIO.

JUid onucaHus MOATOTOBKU yYallUXCsl, YDOBEHb JOCTUKEHUI KOTOPBIX HUKe 0a30BOIO,
BBIJICJISIIOTCS TAKKE 1BA YPOBHS:

NOHMKEHHBII YPOBEHb JIOCTH>KEHUM, OLICHKA «HEYAO0BIETBOPUTEIBHO» (OTMETKA
«2»);
HM3KHH YPOBeHb JOCTUKEHUH, OLIEHKA «IUI0X0» (OTMETKa «1»).

Henoctrxenue 6a30Boro ypoBHs (HOHMXKEHHBIN M HU3KHI YPOBHH JOCTHXKEHHM) (PUK-
CUpYeTCsl B 3aBUCHUMOCTH OT 00BbEMa M YPOBHS OCBOCHHOI'O M HEOCBOEHHOTO COJEp>KaHUs
npeaMera.
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Kak mpaBmiio, moHM:KeHHbIN YpOBeHb JOCTIKEHUIH CBHIETENHCTBYET 00 OTCYTCTBUHU
CHCTEMAaTH4eCKO 6a30BOM MOATOTOBKH, O TOM, YTO OOYUYaIOIIMMCSI HE OCBOEHO Ja)Xe U IO-
JIOBHHBI MJIAHUPYEMBIX PE3YJIbTATOB, KOTOPbIE OCBaWBaeT OOJBIIMHCTBO OOYyYarOLIUXCH, O
TOM, YTO UMEIOTCS 3HAUUTEIbHbIE ITPOOEIIbl B 3HAHUSIX, JalibHelIIee 00ydeHne 3aTpyIHEHO.
[Ipu 3TOM OOyuaromuicss MOXKET BBIIIOJIHATH OTAEJIbHBIE 33aHHsI IOBBIILIEHHOI'O YPOBHSL.
Hannas rpymnmna oOyvaromuxcs (B cpenHeM B xoje oOydeHus: cocrtaBmsgmomas okono 10%)
TpeOyeT cnenuagbHOW JUarHOCTUKU 3aTpyIHEHUI B 00y4eHHH, TPOOEIIOB B CUCTEME 3HAHUN
Y OKa3aHUU LEJICHANPABICHHONW TOMOILU B JOCTUKEHUU 0a30BOI0 YPOBHS.

Hu3skuii ypoBeHb OCBOCHHUS IUIAHUPYEMBIX PE3YJIbTAaTOB CBUIETENIBCTBYET O HAJIUYUHU
TOJIbKO OTAEJBHBIX (PparMEHTApHbIX 3HAHUU IO MpenMeTy, AajbHeillee o0yuyeHre MpaKTH-
4eCKH HEBO3MOXKHO. OOyuaronumcst, KOTOpble JEMOHCTPUPYIOT HU3KHI YPOBEHb JOCTHKE-
HU, TpeOyeTcs crenuaibHas MOMOIIs HE TOJBKO IO MPeaAMEeTy, HO U Mo (OPMUPOBAHUIO
MOTHBAIIMU K 00YYEHUIO, pa3BUTHIO MHTEpECA K U3y4aeMol NpeaMeTHOW o01acTH, NOHUMa-
HUIO 3HAYMMOCTHU NpeaMeTa Ul )KU3HU U Ap. TOJIBKO HAJIMYUE MOJIOKUTEIBHON MOTUBALUN
MOJKET CTaTh OCHOBOHM JIMKBHJAIIUHU MPOOEIOB B OOyYEHHH JUIA JAHHOW Tpynmbl 00ydaro-
HIMXCS.

OmnucaHHBIM BbIIIE MOAXOJ 1I€J1€CO00pa3HO MPUMEHATh B XOJ€ PA3NIUYHBIX MPOLEYP
OLICHMBAHMS: TEKYILET0, IPOMEKYTOUYHOTO U UTOTOBOTO.

Jlna ouenku ounamuku popmuposanus npeomMenmuslxX pe3yibmamoe B CUCTEME BHYT-
PHUIIKOJIEHOTO MOHUTOPUHTa 00pa30BaTEIbHBIX JOCTHKEHUH 11es1eco00pa3Ho GUKCUPOBATh U
aHAJIM3UPOBATH JAaHHBIE O CPOPMHUPOBAHHOCTH YMEHHUH U HABBIKOB, CIIOCOOCTBYIOIIUX OCBO-
€HHI0 CHCTEeMATHYEeCKUX 3HAHUM, B TOM YHCJIE:

*  NepeUUHOM) O3HAKOMAEHUIO, OMpabomKe U OCO3HAHUI0 Meopemuyeckux mooeneu u
nousmuti (oOmEeHaydYHbIX U 0a30BBIX IJI1 JAHHOW 00JIaCTH 3HAHUS), CMAHOAPMHBIX Al20-
PUmMMO8 u npoyeoyp;

*  BbIAGNIEHUIO U OCO3HAHUIO CYWHOCMU U OCOOEHHOCmell N3y4aeMbIX OOBEKTOB, MPO-
LIECCOB M SIBIICHUM ACHCTBUTEIBHOCTH (TMPUPOJHBIX, COIMANBHBIX, KYJIbTYPHBIX, TE€XHUYE-
CKHX U JIp.) B COOTBETCTBHMHM C COJIEP)KAHMEM KOHKPETHOIO y4yeOHOro IpeiIMeTa, CO30anuio u
UCNONIB308aHUIO MOOelell N3YYAaEeMBIX 00BbEKTOB U MPOLIECCOB, CXEM;

*  GLIAGNICHUIO U AHAIU3Y CYUECMBEHHbIX U YCMOUYUBLIX CEA3eU U OMHOULEHUL MEXITY
00BeKTaMHU U IPOIECCaMHu.

[Tpu 5TOM 00s3aTENBHBIMU COCTABIISIOMIUMHI CHCTEMBI HAKOTIEHHOW OLIEHKH SIBIISIOTCS
MaTepUaIbI:

CMapmogo OUaeHOCMUKU;

MeMAmu4ecKux U UMo208blX NPOGEPOUHBIX pabom No cem y4eOHbIM npeomMemam;

meopyecKkux pabom, BKIOYast yueOHbIE HCCIETOBAHMS U YI€OHBIE TIPOCKTHI.

Pemenue o 1OCTMXXKEHUH WIIM HEIOCTHKEHUH TITAHUPYEMBIX PE3yIbTaTOB WM 00 OCBOe-
HUU WM HEOCBOCHHM Y4eOHOro MaTepuasa MPUHUMAETCS Ha OCHOBE PE3YJIbTATOB BBINOIHE-
HUsl 3a7aHuil 0a3oBoro ypoBHs. B mnepuon BBeneHuss CraHpapTa KpUTEpUM TOCTHXKe-
HUS1/0CBOSHHS y4eOHOr0 MaTepuana 3a1aércs Kak BhIoJdHeHHe He menee 50% 3amanuii 6a-
30BOr0 YpoBHs WM noxydeHue 50% oT MakcUMaiabHOTO Oaia 3a BHINIOJIHEHUE 3aaHui Oa-
30BOT'0 YPOBHSI.
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YPpoBHM NOATOTOBKH YYAIIMXCS U KPUTEPHUHU YCHEIIHOCTH 00y4eHUsl M0 MaTeMaTHKe

AnropuT™MHUUecKas e-
SITEJILHOCTH C IMOJACKA3-
KOU

«3»

HyI0 Gopmyiy, MPU3HAK,
CBOVICTBO H T.JI.

YpoBHHU Ouenka Teopus IIpakTuka
1 PacniozHaBarh YMeTh
Y3naBaHue 00BEKT, HAXOJWUTHh HYK-BBIOIHITH 3aJaHUS MO 00-

paslly, Ha HENOCPEICTBEH-
HOe TpUMeHEeHHEe (OpMYI,
MpaBUJl, UHCTPYKIMM U T.A.

2
BocnpousBenenue
AnropuT™Muueckas Je-
ITEJILHOCTL 0€3 II0J-
CKa3Ku

«“4»

3HATDH

DopMyITUPOBKU BCEX|
MOHSATUM, MX CBOMCTBa,
MpU3HAKH, (YOPMYIIBI.
YMeTh

BOCIIPOM3BECTH  JIOKa3a-
TeIbCTBA, BBIBOJIBI,
yCTaHABIWBAaTh B3aMMO-
CBSI3b, BRIOMPATh HY)KHOE
JUISL BBIIIOJIHCHUS JTAHHO-
ro 3adaHus

YMeTh

paboTath ¢ y4eOHOM U cIpa-
BOYHOM JIUTEpPATypOH, BBI-
MOJIHATH 3aJlaHusi, TpeOyro-
e HECIOXKHBIX Mpeolpa-
30BaHUN C TNPUMEHEHHUEM
M3y9aeMoro MaTepuaia

3
Ilonumanue
JlesTenbHOCTh IpHU OT-
CyTCTBMM SIBHO BBbIpa-
PKEHHOTO aJrOpuTMa

«5»

ﬂe.]'laTL
VIOTHYCCKUC 3aKJIH0YCA
HH1sA, COCTaBJIAThH aJIIro-

PUTM, MOJEIb HECIOX-
HBIX CUTyallUi

Ymere

[IPUMEHSTD MOJTyYEHHBIE
3HaHUS B Pa3IUYHBIX CUTYa-
MUSX.

BuInoJaHATH

3alaHdsT KOMOMHHPOBAHHO-
o Xapakrepa, COAEpKallux
HECKOJILKO MOHSITHH.

4
OBJajeHue VMCTBEH-

HOM _CAMOCTOATEILHO-
CTbIO
TBOpuUeckass wHccieno-
BaTEIbCKasl  JIEATEIb-
HOCTb

«5»

B coBepiieHCTBE 3HATD)
W3y4YEHHBI  MaTepuall,
CBOOOJTHO  OPHUEHTHPO-
BAaTHCS B HEM.

MMeTh 3HAHHUI W3 JI0-
MOJIHUTEJbHBIX  HUCTOY-
HUKOB. Bianers ornepa-
LASIMH JIOTHYECKOTO)
MBIIIJICHUS.

CocrapastTe

MOJIeTTh JIFOOOW CHUTya-

VY.

YMeTh
MPUMEHSATH 3HAHUS B JTFOOOM
HECTAaHJAPTHOM  CHUTYAIlUU.

CaMoCTOSATEJbHO BbINOJI-
HATH

TBOPYECKHUE HCCIIETOBATEIIb-
CKHUE 3aJaHus.

BoinoaHATe GyHKIIMH KOH-
CyJIbTaHTA.
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OIMIUCAHHUE YYEBHO-METOANYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHMUSA OBPA3OBATEJIBHOI'O ITPOLECCA

1O IPEAMETY «MATEMATHKA»

OcHamienue nporecca 00y4eHusi MaTeMaTHKe o0ecrieunBaeTcss OnOINOTeYHBIM (HOHIOM,
MEYaTHBIMUA TOCOOMSIMH, a TaKke HH(POPMAIMOHHO-KOMMYHUKATUBHBIMU CPEIICTBAMH,
OKPAHHO-3BYKOBBIMH ~ TIOCOOMSIMH, TEXHHYECKHMMH CpEACTBAMU OOY4YeHHUs, Y4eOHO-
MPAKTUYECKUM B YI€OHO-T1a00paTOPHBIM 000PYyIOBAaHHEM.

B OubanoreuHblit poH BXOAAT MPUMEPHBIE MPOTrPaMMBbI, aBTOPCKHE MPOrPaMMbI, KOM-
TUICKTHI YYCOHMKOB, PEKOMEH/I0BAHHBIX WIIH JIONMYIIEHHBIX MHUHHCTEPCTBOM 00pa30BaHuUs U
Hayku Poccuiickoit @enepanuu. B coctaB 6ubimorednoro GpoHaa BXOIAT, AUIAKTHICCKHIE
MaTepHalibl, COOPHUKH KOHTPOJBHBIX U CAMOCTOSTEIBHBIX Pa0bOT, MPAKTUKYMBI 10 pelle-
HUIO 3a/1a4, COOTBETCTBYIOIIME HCIIOIb3YEMbIM KOMILIEKTaM Y4YeOHHMKOB, COOPHHMKH 3aja-
HUH, 00eCreYMBAIONIUX JIUAarHOCTUKY U KOHTPOJIb KauecTBa OOYYCHHUS B COOTBETCTBHH C
TpeOOBaHUSAMH K YPOBHIO MOATOTOBKHU BBHIMTYCKHUKOB; ydeOHas JIUTEpaTypa, HEOOXOIUMYIO
JUTSL TIOATOTOBKY JIOKJIAJIOB, COOOIIEHUH, pedepaToB, TBOPUECKUX PAOOT.

B KOMITIEKT MeYaTHBIX MOCOOMH BKIFOYCHBI TAOIUIIBI I0 MATEMATHKE, B KOTOPBIX TIPe/I-
CTaBJICHBI MPABUJIA ICUCTBUI C YUCIAMH, TAOJIUIBI METPUYECKUX MEpP, OCHOBHBIE CBEICHHUS
O TUIOCKUX W TMPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypaxX, OCHOBHBIE MaTeMaTHYECKHE
(hopMyIIbl, COOTHOIICHUS, 3aKOHBI, TPA(UKH (HYHKIIHH.

WNHudopmanrioHHble cpelicTBa 00yUeHHsI - MYyJbTUMEIUHbIE 00yUarolie MPorpaMMbl U
AJIEKTPOHHBIE YUEOHbIE U3AaHMsI, UMEIOLINE TPOOIEMHO-TEMAaTUUECKUI XapaKkTep U obecne-
YUBAIOLIUE JIONOJHUTEIbHBIE YCIOBUS U1 U3YyUEHUS OTIEIbHBIX TEM U Pa3/IEIioB.

YYEBHO- METOJINYECKOE OBECIIEYEHHUE.
bubanoreunslii pou

ABtop ucnons3yemoii [Iporpammsl (kem
Knacc | paspaborana, KeM yTBEpKAE€HA) HCTOYHUK
IpOrpaMMbl

HUcnosnb3yemble y4eOHUKH ]ii(;

(yxazaTp u3faHue) obecn

Maremaruka: anrebpa W Hagaja
MaTeMaTH4ecKkoro asanm3a. AnreOpa u
Hayaja MaTeMaTH4ecKoro anamusa. 10
KJIacc.: yue0. TUTS YHaIIIxcst
00111e00pa3oBarT. Opranm3aIuii: 0a30BLIA U
yrnyon.yposan / C.M. Huxonsckuii,
M.K.IlorarmoB, H.H. Pemernuxos, A.B. 100
[lleBxkun.— M.: [Ipocsemenne, 2020;
Marematuka: anreOpa W Havajia mMarema-
TH4yeckoro aHanmza. I'eomerpms. 10-11
KJIacChI: y4eb. mis 001meodpazoBar. orpa-
Hu3alui: 0a30BbId W yriIyOd. YpoBHHU /
B.®. Byry3o0s, C.b. Kagomies u ap. — 18-
e u3m. - M. : [IpocBemenue, 2020.

Anrebpa u Hayana MaTeMaTHIeCKOTO
ananu3a. [IporpaMmer 061meoOpazoBa-
TeNbHBIX yupexaeHuit. 10—11 kmaccsl /

coctaButenb - T. A. Bypmuctposa. —
10 M.: [Ipocemienue, 2018;
I'eomerpus. [Iporpammer 001eoOpaso-
BaTeJIbHBIX yuUpexeHuil. 7—11 knaccel
/ coctaButens - T. A. Bypmuctposa. —

M. : IIpoceemenue, 2015
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Maremarnka:  anrebpa W Hadaja
MaTeMaTHYeCKOro aHanu3a. Ajredpa wu
Hayala MareMaTHYecKoro axammsa. 11
KJ1acc.: yueo. TUTSI YYAIIHAXCS
o011e00pazoBar. opranu3anuii: 6a30BbIH U
yrnyon.ypoean / C.M. Huxonbsckui,
M. K.Iloramos, H.H. PemernukoB, A.B.

Anrebpa 1 Hayaga MaTeMaTUIECKOTO
aHanu3a. [IporpaMmer 061meoOpazoBa-
TeNbHBIX yupexaeHuit. 10—11 kmaccsl /

cocraButens - T. A. Bypmucrtposa. —

1 M. : Tlpocsemenne, 2018; llesxuna.— M.: IIpocsemenne, 2021; 100
I'eometpus. [IporpamMmer ob1ieo0pas3o-
. Maremaruka: anreOpa M Havaja marema-
BaTeJIbHBIX yupexaeHuil. 7—11 knaccel
/ coctapmtens - T. A. BypMHCTPOB. — THYeckoro anammsa. [eomerpums. 10-11
M. - I OCB.e éHI/IC 2015 ’ KJIacChHl: y4eb. mis obmeobpaszoBar. orpa-
P - ’ HU3alMi: 0a30BBId W YriayOnl. ypoBHH /
B.®. byrysos, C.b. Kagomues u ap. — 18-
e m31. - M. : IlpocBemenmue, 2020.
JJonmoHUTEIBbHAS JIUTEPATYPA AJISl YYUTEJIS.
I. 3uB.b.I'., Meiinep B.M. . Jlunaktuueckue Marepuainsl no reomerpuu s 10 kinacca. —
M.: Ilpocsemenue, 2009
2. 3uB.b.I'., Meiinep B.M. . [lunaktuueckrue mMaTepualibl o reometpuu s 11 kiacca. —
M.: IIpocsemenue, 2009
3. Maremartuka: TPEHUPOBOYHBIE TEMATHYECKHE 3aJaHUS MOBBIIMIEHHOMW CIIOXKHOCTU C

oTBeTaMu Tl MOATOTOBKU K EI'D m k Apyrum (opmam BBITYCKHOTO U BCTYMUTEIHLHOTO JK-
3ameHoB / cocT. I'. W. KoBanera, T. 1. by3ynuna, O. JI. be3pykosa, I0. A. Po3ka. — Bonro-
rpan: Yuurens, 2009.

4. Usnes, b. U. [lunaktudeckne MaTepuaibl o anredpe u Hayanam aHanusa i 11 kmacca /
b. U. Usnes, C. 1. Caaksn, C. U. llIBapudypa. — M., 2010.

5. Jlykun, P. JI. YcTHBIC yOnpaxkHeHus no anredpe u Havanam ananusa / P. JI. Jykun, T. K.
Jlykuna, U. C. Sxynuna. — M., 1989.

6. IHammmuu, B. M. Tematndyeckue TtecThl 11t noaroroBku Kk EI'D nmo marematuke / B. M.
[Tammun. — PoctoB v//.: @ennke, 2010.

7. Y4eOHO-TPEHHPOBOYHBIE TEMATHYECKUE TECTOBBIC 33/IaHUS C OTBETAMH 10 MATEMAaTHKE
qu1s moarotoBku k EI'D: B 3 u. / I'. U. KoBanesa. — Bonrorpan, 2009.

8. Maremaruka. Cuctema nmoArotoBku yuamuxcst kK EI'D: mocobue ans yaurens / coct. B. H.
Cryneneukas. — Boarorpan: Yuutens, 2011.

9. Aynuauneiy, FO. I1. Kortponsabie paboTsl o reometpun. 10 kmacc / FO. I1. [lynuuneis, B.
JI. Kponrays. — M. : Ok3ameH, 2010.

10. Kykapuesa, I'. 1. C6opHuUK 3a/1au M0 TEOMETPUU B pUCYHKaX U TecTaxX. 10—11 kmacchr /
I'. N. Kykapuesa. — M., 2009.

11. 3BaBuy, JI. 1. KonTpoasHbie U poBepodYHbIe paboThl 1o reometpuu. 10—11 kmaccor / JI.
H. 3BaBuu. — M., 2010.

11. Caaksn, C. M. U3yuenue reometpun B 10—11 knaccax. MeTtoauueckue peKOMEHAAINH :
kaura s yuurtens / C. M. CaaksiH, B. @. byty30B. — M., 2008.
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JlonosiHUTEIbHASI JIUTEPATYPA AJsl YYAIUXCSl.
1. 3uB, b. I'. 3agaun nmo reometpun: mocodue ams yqammxes 7—11 kmaccor obieodpaso-
BaTenbHBIX yupexaenuii / b. I'. 3us, B. M. Meiinep, A. I'. baxanckuii. — M. : [IpocBemennue,
2010.

2. Ounukmoneaus Ay aerei: B 15 1. Marematuka / mox peq M. JI. AxcenoBa. — M. :
ABaHTa+, 1998.
3. Maremartuka: TPEHUPOBOUHbIE TEMATHUUECKUE 3a/IaHHsI TOBBIIMICHHOW CIOXXHOCTH C

oTBeTaMH il moAroToBku K EI'D u k Apyrum opmam BBITYCKHOT'O U BCTYMUTEIBHOTO JK-
3amenoB / cocT. I'. U. KoBanesa, T. U. by3ynuna, O. JI. bezpykosa, 0. A. Po3ka. — Bonro-
rpaa: Yuutens, 2009.

4. Hopodees, I'. B. COopHuk 3a1aHuil 1j1s1 TOATOTOBKH U MPOBEACHUS MTUCHMEHHOTO K-
3aMeHa o marematuke (Kypc A) m anreOpe n Havajam aHanmusa (Kypc B) 3a xypc cpenneit
mkoiel. 11 kimace / I'. B. lopodees, I'. K. Mypasums, E. A. Cenosa. — M.: JIpoda, 2009.

5. Maremarnka. EI'3-2011: yuyeOHO-TpeHupoBOUHBIe TecThl / moa pena. d. d. JIsicen-
k0. — PoctoB u//1.: Jleruon, 2012.

6. Maremarnka. EI'3-2012: yueOHO-TpeHUpOBOUYHBIE TeCThI: B 2 4. / iof pea. ®. d. JIsi-
cenko. — Poctos u//1.: Jlernon, 2013.

7. Marematuka. EI'9-2013. 10—11 kmaccel: Tematuueckue TecThl: B 2 4. / moj pen. ©. .
JIbicenko. — PoctoB u//1.: Jlernon, 2014.
8. Ounuknoneaust s gaereid. B 15 1. T.11. Martematuka / mox pex M. JI. Akcenosa. —

M.: Mup sauukionenuii Apanrta+, 1998.
ITeyaTHBIE MOCOOH S

* Tabmwmiel o anredpe as 10-11 kmaccos, mo reomerpun 11 10-11 kmaccos;
« TOPTPETHI BBIAAIOLIUXCS JAesATEICH MaTEMAaTUKHU.
JKpaHHO- 3BYKOBbIE IIOCOOMSI

.BI/IIIGO(bI/IJ'IBMI)I IO UCTOPUHU PA3BUTHUA MAaTCMATHUKH, MATCMATUYICCKHX HUAEH U METOJIOB.

IIporpaMMHoO-nieIaroru4ecKue CpeacTBa, peajusyeMblie ¢ IOMOIILI0 KOMIbIOTEPA.
1. CD «1C: Penerutop. Matematuka» (KuM).
2. CD «¥Ypoxku reomerpun. 10-11 xnacce» (B 2 u.) (KuM).

3. CD «AJIT'EBPA ne mns omnmmunnkoB» (HUM sxoHOMUKH aBHAIMOHHOW MPOMBIIII-
JIEHHOCTH).

4. CD «I'EOMETPU ne anst oramuankoB» (HUW 5KOHOMHKH aBHAIIMOHHOM POMBIIILICH-
HOCTH).
5. CD «Maremaruka. 5—11 xiaccel. ITpakTukym.

Ludposbie odpasoBatenbhbie pecypebl (IIOP) nisi moaaep:KKu MOATrOTOBKM IIKOJIb-
HHMKOB.

1. Wurepner-nopran Bcepoccuickol OIMMIIMAABI IIKOJBHHUKOB. — Pexum npocrymna:
http://www.rusolymp.ru

2. Bceepoccuiickue NUCTAHIIMOHHBIE SBPUCTUYECKUE OJIMMMMUAAbI 10 MareMaruke. — Pe-
xuM jgoctyma: http://www.eidos.ru/olymp/mathem/index.htm

3. HudopmanuoHHO-IOMCKOBasg  cuctemMa  «3ajgaum». —  Pexum  nocryna:
http://zadachi.mccme.ru/easy
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4. 3agaun: nHQOPMALIMOHHO-TIONCKOBAS CHCTEMA 3a7a4 10 MateMaTuke. — Pexum gocty-
na: http://zadachi.mccme.ru

5. KoHKypcHBIE 3aa4i 10 MaTeMaTHKe: CIPaBOYHUK M METOJbI pelieHus. — Pexum mo-
ctyna: http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Marepuaiibl (IIOJHBIE TEKCTbI) CBOOOJHO PACIPOCTPAHSAEMBIX KHUT IO MaTeMaTHKE. —
Pexwum noctyma: http://www.mccme.ru/free-books

7. Marematuka a8 T[OCTyMamOIUX B BY3bl. —  PexkuMm  jmocryna:
http://www.matematika.agava.ru

8. BhImycCKHBIE W BCTYNUTEIbHBIE SK3aMEHBI MO0 MaTeMaTHUKE : BapUAHTHI, METOIUKA. —
Pexxum noctyna: http://www.mathnet.spb.ru

9. OnuMnuaaHbIe 33/1a4d 110 MaTeMaTHKe : 0a3a JaHHbBIX. — Pexxum noctyma: http://zaba.ru

10. MockoBckue MaTeMaTUIECKHe OJTUMITHA/TBI. —  Pexum  pmoctyma:
http://www.mccme.ru/olympiads/mmo

11.11IxonpHBIC M pallOHHBIE MaTeMaTH4ecKue onumMiuaasl B HoBocubupcke. — Pesxum no-
cryma: http://aimakarov.chat.ru/school/school.html

12. BupryanpHag ~ mKkona  IOHOTO Maremaruka. —  Pexum  nmocryna:
http://math.ournet.md/indexr.htm

13. bubnroTeka 3JIEKTPOHHBIX yYEOHBIX MOCOOWMH MO MaTemaTtuke. — PexxuM moctyna:
http://mschool. kubsu.ru

14.  Ob6pazoBatenpHblii  moptan  «Mup  amrebper». —  Pexum  nmocryna:
http://www.algmir.org/index.html

15. CnoBapu bCD paznuunbix aBTopoB. — Pesxxum nocryna: http://slovari.yandex.ru

16. DOTroabl, BBIOJIHEHHbIE C MCIOJIb30BAHUEM COBPEMEHHON KoMIbtoTepHON 3D-
rpaduKy, YBICKATEIbHO U MHTEPECHO PACCKA3BIBAIOIIME O MATEMATHKE U €€ MPHIOKEHUSIX.
— Pexxum noctyma: http://www.etudes.ru

17. 3aouHas bu3HKO-MaTeMaTHIeCcKas [IKOJIA. — Pexnm JOCTyTIa:
http://ido.tsu.ru/schools/physmat/index.php
18. MunuctepctBo oOpazoBanusi P®. — Pexum goctyma: http://www.ed.gov.ru;

http://www.edu.ru
19. TectupoBanue on-line. 5—11 kmaccer. — Pexxum noctyma: http://www.kokch.kts.ru/cdo
20. ApxuB y4YeOHBIX MpOrpaMM HH(POPMAIMOHHOTO 00pa30BaTEIBHOTO TOpTaja
«RusEdu!». — Pexxum goctymna: http://www.rusedu.ru
21. Merasunuknonenust Kupuina u Medoaus. — Pexum noctyma : http://mega.km.ru
22.  Caiitet  sHnukimonemamii. —  Pexxmm  goctyma:  http://www.rubricon.ru;
http://www.encyclopedia.ru
23. Bes anemenTapHas MaTemMaTuka. — Pesxxum noctyna: http:// www.bymath.net
HuTepHeT-pecypcesl
http://urokimatematiki.ru
http://intergu.ru/
http://www.openclass.ru/
http://festival.1september.ru/articles/subjects/1
http://www.uchportal.ru/load/23
http://easyen.ru/
http://karmanform.ucoz.ru
http://polyakova.ucoz.ru/
http://le-savchen.ucoz.ru/
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MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHMUE.

TexHuueckue cpeacTBa o0yueHus,
y4eOHO- NpaKkTH4YecKoe U yueOHo-1adopaTopHoe 000pyA0oBaHHe

Jlnst oOyuenust nmpenoctapiensl 4 kadunaeta (Ne205, 215, 307, 318), Bce kaOMHETHI CHAOKEHBI
y4eOHUKaMH, METOJJMUSCKMMHU MaTepralIaMH

Kaouner Ne205:

e AynuropHas JOCKa C MarHUTHOM MOBEPXHOCTbIO M HAOOPOM MPHUCHOCOOJEHUH s
KpETUICHUS TaOJIHNIL;
KOMITBIOTED;
MPUHTED, CKaHEP;
MYJIbTUMEIUATIPOCKTOD;
WHTEpPAKTUBHAS JTOCKa;
KOMILIEKT UHCTPYMEHTOB KJIaCCHBIX: nuHelKa, yroasauk (30, 60°), yronpauk (45°, 459),
HHAPKYJIb;
® KOMIUICKTHI IJIAHUMETPUUECKUX U CTEPEOMETPUUECKUX TeJl (IEMOHCTPAIIMOHHBIX U pa3-
JATOYHBIX );
® KOMIUICKTBI JUISI MOJACIIUPOBAHWS;
e JlugakTUYECKUM MaTepuain
e KapTouku AJig MPOBEICHUS CAMOCTOSATEIIBHBIX PabOT IO BCEM TeMaM Kypca.
e KapTouku A MPOBEICHHS] KOHTPOJIBHBIX padoT.
e KapTouku A1 UHAUBUIYATIBHOTO OMPOCa y4YaluXcs 0 BCEM TEMaM Kypca.
e TecTsl

Kaouner Ne215:

e AynuropHas JOCKa C MarHUTHOM MOBEPXHOCThIO M HAOOPOM MPHUCHOCOOIECHUMN st
KperuieHus TaOJuI;
® KOMIIBIOTED;
® [IPUHTEP, CKAHEP;
® MYJIbTUMEIUANIPOEKTOP;
® SKpaH (HaBECHOW);
® KOMIUIEKT HHCTPYMEHTOB KJIacCHBIX: nuHelka, yronsauk (30, 60°), yronsauk (45°, 459),
HUPKYJIb,
® KOMIUIEKTHI IJIAHUMETPUUECKUX U CTEPEOMETPUUECKUX TeN (IEMOHCTPALIMOHHBIX U pa3-
JTATOYHBIX );
® KOMIUIEKTHI Il MOJICIIMPOBAHUS;
e JlMmakTUyecKui MaTepual
e KapTouku AJig MPOBEICHUS CAMOCTOATENIbHBIX PaOOT IO BCEM TEMaM Kypca.
e KapTouku AJig MPOBEICHUS] KOHTPOJIbHBIX padoT.
e KapTouku i1 UHAUBUIYAIBHOTO OIPOCa yYalUXcs 110 BCEM TEMaM Kypca.
e TecTsl

Kaouuer Ne307:
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e AynuTopHas JOCKa C MAarHUTHOM MOBEPXHOCTbIO M HAOOPOM MPHUCHOCOOJEHUH s
KpETUICHUS TaOJIHnIL;
® KOMIIBIOTED;
MYJIbTUMEUATIPOEKTOD;
9KpaH (HaBECHOM);
WHTEPAKTUBHAS JIOCKA;
KOMILIEKT MHCTPYMEHTOB KJIAaCCHBIX: nuHelKa, yroasauk (30, 60°), yronpauk (45°, 459),
HUPKYJIb,
® KOMIUICKThI TUTAHUMETPUUYECKUX U CTEPEOMETPUUECKUX Tell (IEMOHCTPALMOHHBIX U pa3-
JTATOYHBIX );
® KOMIUICKTBI JUISI MOJCIIUPOBAHWS;
e JIMIaKTUYECKU MaTeprall
e Kaprouku ajst mpoBeIeHUsT CAaMOCTOSTEIBHBIX PabOT IO BCEM TeMaM Kypca.
e Kaprouku nms npoBeeHUsT KOHTPOIBHBIX padoT.
e Kaprouku nis MHAMBUAYATIBLHOTO OMPOCA yUalUXcs 110 BCEM TeMaM Kypca.
e TecrTsl

Kaouner Ne318:

e AynuropHas JOCKa C MarHUTHOM MOBEPXHOCTHIO M HAOOPOM MPHUCHOCOOJIECHUHN ISt
KperuieHus TaOJIuI;
® KOMIIBIOTED;
® MYJIbTUMEIUANIPOEKTOP;
® VHTEpPAaKTUBHAs JOCKA;
® KOMIUIEKT HHCTPYMEHTOB KJIacCHBIX: nuHelka, yronsauk (30, 60°), yronsauk (45°, 459),
HUPKYJIb,
® KOMIUICKTHI IJIAHUMETPUUECKUX U CTEPEOMETPUUECKUX Tell (IEMOHCTPALIMOHHBIX U pa3-
JATOYHBIX );
® KOMIUIEKTHI Il MOJICIIMPOBAHHS;
e JlMmakTUYeCKUi MaTepual
e Kaprouku ajs npoBeIeHHsI CaMOCTOSATEIbHBIX PadOT 10 BCEM TeMaM Kypca.
e KapTouku AJig MPOBEICHUS] KOHTPOJIbHBIX padoT.
e KapTouku A1 UHAUBUIYATIBHOTO OMPOCa y4YalUXCs 10 BCEM TEMaM Kypca.
e Tecthl
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